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FOBTT-SIXTH  CONOBBBS,  SECOND  SESSION. 

Iir  THK  Senate  of  thb  Uktted  Statbs, 

Mas  W,  Ism. 
The  lewlation  topriat  extra  copies  of  the  report  of  the  SmithBouiun  InstitatioD  for 
16T9  hoB  been  agreed  to  b;  both  Hooses  to  read  as  follovB: 

Betolved  bg  the  Senate  (the  Houte  of  Bepre*enlatii:e»  oonaurring),  That  flfteen  thonsand 
flvo  bundled  copies  of  the  Baport  of  the  Smith sonian  Institution  for  the  yeax  1879  be 
priiited;  two  thousand  five  hundred  copies  of  which  shall  be  for  the  use  of  the  Sennte, 
six  thousand  copian  for  the  ose  of  Qie  House  of  Kepreaentatives,  oud  seveu  thousand 
Dupiea  for  the  nse  of  the  Smithsouiau  luBtituIion. 
Attest: 

JOHN  C.  BUECH, 

Seoretary. 
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TV  axnuat  report  of  the  Board  of  Regents  of  ^at  ImtttuHon  for  the  year 
1879. 
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Workington,  March  10, 1880. 
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operations,  expenditures,  and  condition  of  the  Smithsonian  Institution 
im  the  year  1879. 

I  have  the  honor  to  be,  very  reapectfully,  your  obedient  servant, 
Spenoeb  F.  Baird, 
Secretary  Bmith»onian  Itutitutitm. 
Hon.  Wm.  a.  Wheeleb, 

Pretidmt  of  the  Umted  State*  Senate^  and 

Hon.  S.  J.  Randall, 

^eaker  of  the  Souse  of  B^esaOatives. 
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REPORT  OF  PROFESSOR  BAIRD, 

8ECRETABT  OF  THE  SUTHSONIAS  INSTITUTION,  FOB  1979. 


To  the  Board  of  Regmtt  of  the  SmtJwowian  InttituUon : 

Gehtlemes  :  I  have  the  hODOr  to  present  herewith  the  report  of  the 
{fieratioDB  and  conditioD  of  the  SmitiiBoniaii  Institntion  for  the  year 

THE  SMlTHSONIAlf  INSTITUTION. 

XNTBODTJOTOET. 

The  year  jnat  passed  h  la  been  marked  by  a  nnmber  of  interesting  and 
important  incidents  in  the  history  of  the  Institntion,  which  will  be  de- 
tailed in  their  proper  places;  the  most  noteworthy  being  the  memorial 
services,  held  in  the  United  States  Capitol,  in  honor  of  Professor  Henry, 
and  the  commencsment  of  work  upon  the  new  lire-proof  bailding  for  the 
national  Moseam. 

The  nsual  routine  of  business  has  been  prosecuted  by  the  Institntion 
dnring  the  year,  the  various  departments  receiving  their  share  of  atten- 
tioD  and  expenditure. 

HENBT  MBMOBUL  SEEVICEa   AND  YOLUME. 

In  conformity  with  the  action  of  the  Board  of  Regents  in  reference  to 
the  holding  of  a  public  commemoration  of  Prof.  Joseph  Henry,  a  joiut 
resolution  of  Congress  was  passed  appointing  January  16, 1870,  as  the 
tine,  and  the  Hall  of  the  House  of  Bepresentatives  as  the  place,  of  such 
memorial  services.  These  proceedings  took  place  at  the  time  announced, 
in  the  presence  of  a  very  large  and  distinguished  auditory.  Br.  Asa 
Gray  was  appointed  by  the  Board  of  Regents  to  "prepare  a  sketch  of 
the  life,  character,  and  public  services  of  Professor  Hcni-y,"  which  it  was 
ordered  should  form  part  of  the  exercises  at  the  Capitol. 

The  Vice-President  of  the  United  States,  supported  by  the  Speaker 
of  the  House,  presided  on  the  occasion.  After  prayer  by  the  Eev.  Dr. 
Junes  McCosh,  president  of  Princeton  College,  addresses  were  deliv- 
ered by  Hod.  Hannibal  Hamlin,  Senator  and  Begent  (the  address  being 
read  by  Vice-President  W.  A.  Wheeler);  Hon.  B.  B.  Withers,  Senator 
ud  Eegent;  Prof.  Asa  Gray,  of  Harvard  University,  Regent;  after 
Thich  Hon.  Hiester  Clymer,  Member  of  the  House  and  Begent,  read 
the  telegrams  received  ou  the  occasion.  The  remaining  addresses  were 
delivered  by  Prof.  William  B.  Rogers,  of  Boston;  Hon.  James  A.  Gar- 
field, Member  and  Regent;  Hon.  9.  S.  Cox,  Member,  and  formerly  a 
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Begent,  and  by  General  William  T.  Sherman,  a  Begent  The  exercises 
were  concluded  with  prayer  by  the  chaplain  of  the  Senate,  Eev.  Dr. 
Byron  Sunderland. 

Id  addition  to  the  Senators  and  Members  of  the  House  assembled, 
the  Freaident  of  the  United  States,  members  of  the  Cabinet,  justices  of 
the  Supreme  Court,  and  other  dignibuies,  were  present;  and  the  pro- 
ceedings were  solemn  and  impressive,  as  befitted  the  occasion. 

By  joint  resolution  of  Congress,  these  memorial  addresses  were 
ordered  to  be  printed  in  the  "  CongressioQal  Becord,"  which  was  accord- 
ingly done  on  the  4th  of  March  following.  The  same  resolution  also 
directed  the  printing  of  fifteen  thousand  copies  of  the  said  proceeding 
in  a  "Memori^  Yolnme,"  which  volume  should  include  also  "snch  arti- 
cles as  may  be  furnished  by  the  Board  of  Begents."  A  selection  has  ac- 
cordingly been  made  by  the  special  committee  of  the  Regents  appointed 
January  17, 1879  (consisting  of  Messrs,  Graj,  Parlter,  and  Baird),  em- 
bracing a  few  commemorative  discourses  delivered  elsewhere,  to  form  a 
concluding  portion  of  the  memorial  volume.  This  material  is  now  iu 
the  hands  of  the  Pnblic  Printer,  and  it  is  hoped  will  soon  be  published. 
Among  other  gratifying  illustrations  of  the  respect  in  which  the  mem- 
ory of  Professor  Henry  is  held  by  the  community,  we  may  mention  the 
efi'orte  made  to  perpetuate  it  by  means  of  works  of  art.  Beference  has 
been  made  in  previous  reports  to  the  life-size  portrmt,  painted,  at  tlie 
request  of  the  Board  of  Regents,  by  Mr.  Le  Clear,  of  New  Yorli;  and, 
also,  to  a  similar  portrait  as  to  size  and  general  character,  by  Mr.  Henry 
nike,  of  Washington.  A  copy  of  the  latter  has  been  ordered  by  gen- 
tlemen in  Philadelphia  for  the  American  Philosophical  Society.  .A 
crayon  portrait,  also  by  Mr.  Ullte,  and  considered  an  excellent  lilieness, 
has  been  fUroisbed  by  him  to  Princeton  College  and  other  institutions. 
Mr.  Clark  Mills,  the  well-known  sculptor,  has  modeled  a  bust  of  Pro- 
fessor Henry  partly  from  a  cast  taken  after  his  death.  A  copy  of  this 
in  plaster  has  been  placed  in  the  Smithsonian  Institution. 

Mr.  C.  y.  BurtoD  spent  some  time  duriug  the  year  at  the  InstitutJon 
in  modeling  a  small-sized  bast,  of  which  he  has  disposed  a  large  number 
of  copies. 

A  medallion  likeness  was  made  by  Mr.  Barber,  the  engraver  of  tlie 
Philadelphia  mint,  and  a  medal  has  been  struck  with  this  as  the  obverse 
side. 

A  likeness  has  also  been  engraved  on  steel  at  the  Treasury  Depart- 
ment, to  accompany  the  Manorial  Yolnme,  an  appropriation  of  five  hno- 
dred  dollars  having  been  made  by  Congress  for  tbe  purpose. 

Another  steel  portrait  has  been  engraved  and  published  by  the  Messr^. 
Appleton,  of  Xew  York,  in  their  Annual  Cyclopedia  for  the  year  1878. 

Tbe  Institntion  is  also  in  poseessitm  of  an  oil  painting  of  Professor 
Henry,  painted  from  one  or  two  sittings  only,  and  presented  by  tlie 
artist,  Mr.  Ingalls.  Excellent  photographs  have  been  tt^en  of  hlia  by 
Guteknnst,  of  Philadelphia,  and  by  Messrs.  Smillie,  Gardner,  Brady, 
and  Fassett,  of  Washington. 
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A  glahie  of  Profe$wr  JSinuy.— A  fev  weeks  ago  (December  16, 1879) 
tbe  Hod.  Mr.  Booth  intavdaced  in  the  Senate  the  following  bit)  pi-ovid- 
ing  for  a  statue  of  Professor  Henry  in  the  grounds  of  the  Smithsonian 
Institation : 

Be  it  enacted  hy  the  Senate  and  Souse  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  sum  of  twenty  thou- 
sand dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appro- 
priated, out  of  any  money  iu  tbe  Treasury  of  the  Uuited  States  not 
otherwise  appropdated,  for  the  purpose  of  erecting  a  statue  of  Joseph 
Henry  on  the  grounds  of  the  Smithsouian  Institution. 

Sec.  2.  Tbe  money  herein  appropriated  shall  be  expended  under  the 
direction  of  the  Secretary  of  tbe  Smithsonian  Institation." 

APPOINTMENT  AND  ELECTION  OP  BEQENTS. 

By  the  terms  of  tbe  act  of  Congress,  tbe  three  members  of  the  Board 
of  Kegeuts  selected  by  the  Speaker  of  the  House  to  act  in  that  capacity 
are  appointed  for  a  single  Congress,  or  for  two  years;  their  term  of 
aenioe  ezpiriug  on  the  fourth  Wednesday  of  December,  on  which  day, 
according  to  law,  tbe  appointment  of  new  members  is  to  be  made. 

These  appointments  were  made  by  the  Speaker  on  the  4th  of  April, 
1879,  by  renewing  the  terms  of  service  of  Hon.  Hieeter  Clymer,  of  Penn- 
sylvania, and  Hon.  J.  A.  Garfield,  of  Ohio,  and  by  appointing  Hon.  Joseph 
E.  Johnston,  of  Virginia,  iu  tbe  place  of  Hon.  Alexander  H.  Stephens, 
of  Georgia.  It  is  for  the  Board  of  Regents  to  say  whether  this  apparent 
informality  will  in  any  way  vitiate  the  appointments,  and  render  it  desi- 
rable that  they  be  renewed  at  the  present  session. 

The  vacancy  in  the  Senatorial  Regents,  eaused  by  the  expiration  of  the 
term  of  Hon.  A.  A.  Sargent,  was  filled  by  the  appointment,  by  the  Presi- 
dent of  the  Senate,  on  the  21st  of  March,  of  Hon.  Newton  Booth,  of  Cali- 
fornia. 

The  terms  of  four  of  tbe  six  citizens  at  large,  namely,  of  Dr.  John 
MacleaD,  of  Princeton,  Hon.  Peter  Parker,'  of  Washington,  Prof.  Henry 
Copp^,  of  Pennsylvania,  and  Prof.  Asa  Gray,  of  Cambridge,  having 
also  expired,  a  joint  resolution  reappointing  them,  introduced  iu  the 
Senate  by  Hon.  Hannibal  Hamlin,  was  passed,  and  approved  by  the 
President  on  tbe  17th  of  December. 

*  It  u  gratifyJDg  to  be  able  to  atate  here  that  since  tbe  date  of  tbe  above,  a  moclifica- 
tiDD  of  this  bill  (introdnced  into  the  Senate  by  the  Hon,  Jnittin  8.  Horrill,  of  Vermont, 
■od  into  tbe  Honae  of  BepreaontstlTes  by  the  Hon.  Hieeter  Clymer,  of  Peansylvania) 
piMpd  Congreaa  Qnanimonaiy  and  waa  aigned  by  the  President  un  the  Istof  June,  18^0. 
Th«  set  iaeotitled  "Ak  Act  for  theereetion  of  a  bronze  statue  of  JOSEPH  Henry,  lale 
Seci«tai7  of  the  Snuthsoniou  InBtitntioo,"  and  is  in  the  following  tenns:  "Be  it 
mmeUd,  ^0.,  That  tbe  Regents  of  tbe  Smithsonian  Institution  be,  and  are  hereby 
tntburized  to  conti«ct  with  W.  W.  Story,  sculptor,  for  a  statue  in  bronze  of  Josbpb 
Hetbt,  late  Secretary  of  the  ftnithsanipn  Institution,  to  be  erected  apon  the  gronnda 
of  tbeaaid  Imttitutioa;  and  for  this  purpose,  and  for  llio  entire  expense  of  the  founda- 
bm  and 'pedestal  of  tbe  monumont,  tbe  sum  of  (15,000  is  hereby  appioprialed  out  of 
■uj  monejB  im  the  Tieaamy  not  othamise  appropriated."  i^  I C 
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In  this  connectdoa  I  woald  also  call  the  attention  of  tbe  Board  of  Be- 
gents  to  the  lact  that  tbe  law  of  GougcesB,  in  establishing  six  years  as 
tbe  term  of  service  of  the  six  Begents  elected  ae  citizens  at  large,  pro- 
vides, at  the  same  time,  that  two  vacancies  shall  occur  at  tbe  beginning 
of  each  new  Congress  and  be  filled  by  election.  I  am  unable  to  say  io 
what  manner  there  happened  to  be  four  vacancies  at  a  time ;  but  in  this, 
as  in  the  case  previously  mentioned,  it  is  for  the  Board  of  Begents  to 
determine  what  action,  if  any,  shall  be  taken  in  the  premises. 

UEBTDia  op  THE  ESTABLISHUBNT. 

The  act  of  Congress  organizing  tbe  Smithsonian  Institution  provides 
for  an  annual  meeting  of  the  establishment,  although  there  is  no  special 
business  to  be  prosecuted  by  that  body,  with  the  exception  of  a  general 
inspection  of  the  condition  of  the  Institution.  Tbe  meetings,  although 
proposed  by  the  Secretary,  have,  by  tbe  direction  of  the  President, 
mostly  been  omitted.  The  following  table  shows  the  number  of  meetings 
held  since  the  commencement  of  active  operations  by  the  lustitntion : 

August  1, 1849.  June  6, 1853,  July  15,  1854. 

May       3, 1853.  May  2, 1854.  June  4,  1873. 

May     17,  1853.  ^  June  6,  1854.  May    5, 1877. 

The  usual  notice  of  a  meeting  on  the  6th  of  May,  1879,  was  made  to 
the  President;  but,  in  the  absence  of  any  special  necessity,  it  was,  by 
bis  authority,  indefinitely  postponed. 

FINAMCEa. 

In  the  report  of  the  Executive  Committee  will  be  found  a  detailed 
statement  of  tbe  finances  of  the  Institution,  which  are  behoved  to  he  in 
better  condition  than  at  any  previous  time,  all  arrearages  having  been 
paid  and  a  larger  balance  than  usual  being  on  band. 

The  following  is  a  statement  of  the  condition  of  the  Smithsonian  fund 
at  the  beginning  of  the  year  1880 : 

The  amount  originally  received  as  the  bequest  of  James 
Smithsoo,  of  England,  deposited  in  the  Treasury  of  tbe 
United  States,  in  accordance  with  the  act  of  Congress  of 

August  10, 1846 4 J515,169  00 

The  residuary  legacy  of  Smithson,  received  in  1865,  deposited 
in  the  Treasury  of  the  United  States,  in  accordance  with 
the  act  of  Congress  of  February  8, 1867 26, 210  63 

Total  bequest  of  Smithson 541,379  63 

Amount  derived  from  savings  of  income  and  increase  In 
value  of  investments,  and  deposited  in  the  Treasury  of 
the  United  States,  as  authorized  by  act  of  Congress  of 

February  8, 1867 -■ 108,620  37 

Amount  of  bequest  of  James  Hamilton,  of  Carlisle,  Fa., 
Febmary  24, 1874 1,000  OO 
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Total  permanent  Smithsoi)  fitnd  in  the  Treasary  of  the 
United  States,  bearing  interest  at  6  per  cent.,  payable 
seml-aDnnatly $651,000  00 

In  addition  to  the  above,  there  are  Virginia  bonds  and  cer- 
tificates, viz,  consolidated  bonds,  $58,700;  deferred  cer- 
tificates, $29,375.07;  fractional  certificate,  $50.13;  total, 
$88,126.20,  valued  January,  1880,  at 32,000  00 

Cash  balance  deposited  in  the  I^-easary  of  the  United 
States  at  the  beginning  of  the  year  1880,  for  current  ex- 
penses       20,894  06 

Total  SmithBon  Aind  January  2, 1880 $703,894  06 

The  receipts  in  1879,  were  $62,004.08,  and  the  espenditoies  $41,110.02, 
leaving  a  balance  on  hand  of  $20,894.06. 

THE  TTABTiTj  bequest. 

Previons  reports  of  the  Institution  contain  allusions  to  the  explora- 
tions and  researches  of  Dr.  Simeon  Habel.  This  gentleman  was  of 
Austrian  birth ;  graduated  In  1846  at  the  Vienna  University,  and  for 
several  years  had  been  the  resident-physician  in  charge  of  a  pubhc  bos- 
IHtaL  In  consequence  of  his  liberal  views,  he  was  obliged  to  leave 
Bnrope  and  seek  a  home  in  America.  His  love  of  nature  and  the 
desire  to  advance  science  led  him  to  nndertahe  an  extended  tour 
ihrough  Central  and  South  America.  Before  doing  this,  however,  be 
■pent  several  months  at  the  Smithsonian  Institution,  in  making  himself 
^miliar,  under  the  direction  of  Professor  Egleston,  then  in  charge  of  the 
Geological  Department,  with  the  most  important  species  of  minerals  and 
rocks.  Subsequently,  during  seven  years,  he  made  collections  in  natural 
history  and  observations  in  meteorology,  geography,  geology,  and  ar- 
dueology. 

Among  the  regions  of  South  America  to  which  Dr.  Habel  devoted 
^Md^  attention  were  those  of  the  gotmo  deposits  of  Pern  and  of  the 
remarkable  group  known  as  the  Galapagos  Islands.  Of  the  peculiar 
bird  &iina  of  these  islands,  Pr.  Habel  made  large  collections,  which 
were  fully  described  by  Messrs.  Sclater  and  Salvin  in  the  proceedings 
of  the  Zoological  Society  of  London. 

Betuming  to  New  York  abont  the  year  ]877,  he  devoted  himself 
to  the  elaboration  of  his  researches  and,  in  time,  prepared  for  the  In- 
Hitntion,  a  memoir  entitied  "The  Sculptures  of  Santa  Lucia  Cosumal 
vboapa,  with  an  account  of  Ixavels  in  Central  America  and  on  the  North- 
Teetem  coast  of  South  America."  This  work  was  published  by  the  In- 
nitutiou  in  1878,  and  contains  a  brief  account  of  Dr.  Habel's  ethnologi- 
•al  and  arclueological  researches,  and  a  minute  description  of  a  group  of 
Kolptnres  discovered  by  him  at  Santa-  Lncia  Cosnmalwhuapa,  a  small 
town  in  Gnatemala.  The  variety  of  ornamentation,  the  skill  in  execu- 
tioQ,  and  the  grade  of  refinement  exhibited  in  the  designs  upon  these 
liae-relicfo,  as  well  as  the  almost  tot^  absence  of  sculptures  hitherto  re- 
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ported  on  the  sonthern  «de  of  the  Sifflras,  indaced  the  Institatioa,  on 
the  recommeadation  of  Fro&.  W.  D.  Whitney  and  J.  H.  Xrambnll,  to 
inclade  Dr.  Habel's  paper  among  its  pabUcadons. 

The  author  was  invit«d  to  viait  Washington,  where  a  room  was  pro- 
vided for  him  at  the  Institution,  and  the  drawings  of  these  sculptures 
were  reproduced  by  an  artist,  under  his  personal  supervision.  Dr.  Ha- 
bel  highly  appreciated  the  aid  thus  rendered  him,  and  informed  Protee- 
sor  Heury  of  his  intention  to  leave  a  part  of  his  estate  to  the  Institution, 
to  repay,  at  least  in  part,  the  cost  of  the  publication  of  his  memoir. 

The  Institution  having  learned  of  the  death  of.Dr.Habel  on  the  1st 
of  January,  1879,  steps  were  taken  to  secure  the  legacy  which  he  had 
promised  as  indicated  in  the  following  letter,  deposited  by  him  in  the 
Emigrant  ludostrial  Savings  Bank,  New  York: 

"David  Ledwith,  Esq., 

"  Comptroller  of  the  Emigrant  Indvitrial  Savings  Sank : 

>'  Deab  Sib  :  I  have  left  with  the  Emigrant  Industrial  Savings  Bank, 
&r  safe-keeping,  three  account-boohs  in  my  name,  with  the  order  that 
the  money  deposited  in  the  bank  on  each  respective  book  shoold  be  paid 
after  my  death  to  the  following  persons  and  institution,  namely: 

"1.  One  thousand  dollars  of  the  account  on  bookltfo.  122126  to  Ernest 
Haeckel,  of  Jena,  in  Germany,  and  the  remainder  of  said  account  to  the 
Smithsonian  Institution  at  Washington. 

"  2.  All  the  amount  in  my  favor  on  book  ISo.  125437  should  be  paid  to 
Stephen  Pearl  Andrews. 

'<3.  The  money  in  ti'nst  for  Lizzie  Fleisdiman  on  book  "So.  125436 
should  be  paid  to  said  person. 

"  Bequesting  the  bank  will  comply  with  said  order, 
"  I  am,  respectfully,  yoors, 

"Db.  Habel." 

Mr.  Ledwith,  the  comptroller  of  the  bank,  on  the  26th  of  February, 
1879,  presented  astatementtothelnstitution  of  the  amonutto  the  credit 
of  Dr.  Habel  on  the  account-book  N'o.  122426,  above  referred  to,  showing 
a  balance  of  (1,402.59.  Of  this  $1,000  was  paid  to  Professor  Haeckel  in 
accordance  with  the  instructions .  of  Dr.  Habel,  and  the  remainder, 
9402.59,  paid  to  the  secretary  of  the  Smithsonian  Institution. 

It  is  proper  to  state  that  every  facility  was  rendered  by  the  officers  of 
the  bank  in  turning  over  to  the  Institution  the  bequest  of  Dr.  Habel. 

As  it  is  the  policy  of  the  Institution  to  fund  all  moneys  that  may  be 
received  other  than  as  income,  I  would  suggest  that  the  amount  received 
from  Dr.  Habel  be  increased  tcom  the  income  of  the  Institution  to  $500, 
and  that  this  sum  be  added  to  the  Smithson  fund  aa  the  Habel  be- 
quest It  will  be  remembered  that,  by  a  law  of  Congress,  the  Institution 
is  antUorized  to  increase  its  principal  in  the  United  States  Ti-easory  to  a 
million  dollars.  In  a  somewhat  similar  case,  that  of  Mr.  James  Hamil- 
ton, of  Carlisle,  Pa.,theamount  of  $1,000  was  deposited  in  tbeTreasory 
as  the  Hamilton  toad.  Ci(X>>^lc 
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En  the  last  report  an  account  was  given  of  an  investigatioo  of  the 
tndrnt  solar  eclipses  by  Mr.  Todd,  of  tlie  Nautical  Almanac  Office. 
Among  a  oainber  of  eclipses  added  to  the  list  then  {^ven  are  three  ob- 
KTVfd  in  China  in  709  B.  C,  601  B.  C,  and  549  B.  C,  being  the  eclipses 
Tbich  have  formed  the  subject  of  a  paper  by  Scl^jellerup,  of  Gopenba>- 
^.  Dnring  the  paat  year  the  work  of  this  investigation  has  consisted 
Biuiily  in  the  collection  of  data  and  their  preparation  for  discussion. 
As  the  research  progresses,  there  Beems  reason  for  extending  the  scope 
of  the  research  to  include  a  large  number  of  ancient  ecliptic  dates. 

Apparahufor  Testing  Stone. — Many  years  ago  a  series  of  experiments 
vere  conducted  at  the  Smithsonian  Institution,  under  the  direction  of 
Professor  Henry,  in  regard  to  the  strength  and  durability  of  building 
materials,  primarily  for  the  purpose  of  determining  what  varieties  of 
marble  and  other  stones  were  best  adapted  for  the  construction  of  the 
uteosioD  of  the  United  States  Capitol.  The  apparatus  used  in  these 
eipHiments  has  since  been  lying  idle  in  the  Smithsonian  building,  and 
as  it  occupied  valuable  space  it  has  been  returned  to  the  arsenal,  from 
Thich  it  was  originally  borrowed.  It  has  there  been  put  in  order,  and 
is  nov  again  in  use  by  the  Ordnance  Bureau  of  the  Army. 

LABOBA.TOBY. 

As  stated  in  the  but  report,  after  a  partial  suspension  of  active  opera- 
hooB  m  that  direction,  the  laboratory  of  the  Institution  was  put  in  order, 
andagaiu  made  available  for  scientific  research.  This  has  always  been 
3D  important  feature  in  the  operations  of  the  Institution,  and  is  one  of 
thoee  especially  required  by  the  act  of  Congress. 

A  thorough  overhauling  of  the  old  instruments  and  equipment  was 
nude  under  the  direction  of  Dr.  Endlich,  the  chemist  in  charge,  and  all 
obsolete  apparatus  and  unserviceable  material  was  eliminated.  The 
cbemical  and  physical  departments  of  tlie  coUeges  iu  the  District,  such 
»a  the  Columbian,  Georgetown,  and  Howard  University,  veri  invit«d 
U  select  from  this  unserviceable  matter  what  they  could  use  for  pnr- 
posee  of  instruction,  the  remainder  being  suitably  disposed  of.  The 
apartments  were  then  altered  to  meet. the  requirements  of  the  present 
day,  and  a  sufficient  amount  of  apparatus  and  equipment  obtained  to 
make  a  foirly  efficient  working  establishment. 

The  work  of  the  laboratory  consists  partly  in  determining  the  charac- 
terof  various  minerals  belonging  to  collections  in  the  Kational  Museum, 
iod  partly  in  carrying  on  researches  asked  for  by  the  various  depart- 
ments of  the  government.  No  private  work  of  this  kind  is  undertaken 
by  the  Institution ;  but  whenever  a  chemical  investigation  of  any  sub- 
ject is  required  by  the  proper  authorities  it  is  carried  out,  if  the  time  of 
the  chemist  will  permit. 

Under  the  first  head,  the  identification  of  large  numbers  of  specimens, 
previonsly  undetermined,  has  been  completed,  the  series  placed  iu  the 
S.  Mis.  64 ^2  Google 
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mineralogical  department,  and  the  dnplicates  made  up  into  seta  for  dis- 
tribution to  rarioas  educational  establisbmeDte  tbrougbout  the  country, 
or  to  be  beld  for  exchange  for  other  mioeralB.  Fnrther  reference  to  this 
subject,  however,  'wiU  be  found  under  the  head  of  the  ^National  Musenm. 

Among  the  in vestigatiouB  carried  on  by  the  Institution  for  the  benefit 
of  the  government  may  be  mentioned  the  following : 

An  examination  of  the  character  and  chemical  comi>o3ition  of  the 
Appolinaris  water,  at  the  request  of  the  Secretary  of  the  Treasury,  a 
controversy  having  arisen  between  the  custom-house  authorities  in  New 
York  and  the  importers  of  Appolinaris  water,  as  to  whether  the  article 
imported  under  that  name  really  came  unchanged  tcom  the  springs  or 
was  artificially  cliarged  with  other  substances,  especially  carbonic  acid. 
To  solve  this  problem  the  services  of  several  chemists  were  invoked,  but 
these  furnished  contradictory  results,  and  the  Smitbsoniau  Institution 
was  therefore  asked  by  the  Treasury  Department  to  give  tbe  subject 
proper  attention,  specimens  of  tbe  water  being  duly  supplied.  This  was 
among  the  most  Liborioiis  researches  ever  intrusted  to  the  Institution 
for  prosecution,  requiring  the  constant  labor  of  tbe  chemist  for  several 
weeks  for  its  accomplishment.  A  report  was  finally  made  and  trans- 
mitted to  the  Secretary. 

Another  investigation  was  as  to  the  comparative  percentages  of  carbon 
in  diil'erent  brands  of  steel,  made  at  the  request  of  Chief  Engineer  Shock^ 
of  the  Bureau  of  Steam  Engineering  of  the  Navy  Department. 

In  atldition  to  tbe  chemical  work  actually  performed  in  its  laboratoiy 
for  the  govemmen  t,  the  Institution  has  also  acted  as  adviser  to  the  de- 
partments in  securing  specialists  for  investigations  too  extensive  for 
the  time  and  apparatus  of  its  chemist,  or  which,  for  other  reasons,  could 
'  not  bo  undertaken  by  him.  Among  these  may  be  mentioned  an  ex- 
amination of  crude  opium,  for  tbe  amount  of  morphine  it  contained, 
made  for  the  Treasury  Deptvtment  by  Dr.  Theodore  G.  Wormley,  of 
tbe  University  of  Pennsylvania,  and  by  Dr.  W.  M.  Mew,  U.  S.  A.,  of 
Washington,  &c. 

The  attention  of  the  inspector  of  marine  products  for  the  city  of 
Washington  having  been  attracted  by  the  occurrence  of  green  oysters 
among  those  offered  for  sale,  the  health  department,  under  Dr.  Smith 
Townshend,  requested  of  the  Smithsonian  Institution  an  investiga- 
tion as  to  the  cause  of  this  color,  the  popular  impression  being  that  it 
was  duo  to  the  presence  of  copper  in  the  water,  and  denoted  a  poisonous 
condition  of  the  oysters.  Althongh  this  phenomenon  is  quite  well  known 
m  Europe,  and  green  oysters  are  considered  in  France  an  especial  delicacy, 
the  examinationdesiredwasnmdebyDr.  Endlich  with  very  perfect  tests 
.  and  without  detecting  any  copper.  In  this  connection  it  may  be  stated 
that  recent  investigations  in  Europe  have  shown  tJiat  the  green  color  is 
due  to  the  presence  of  minute  algae  on  which  the  oyster  feeds  voraciously.. 
In  France  tbe  oysters  are  kept  in  pits  along  tbe  seashore,  where  the 
bighly-prized  tinge  is  very  soon  acquired. 

By  a  resolution  of  Congress  the  Secretary  of  tb&  bistitot|oi)  .vm  ap- 
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pointed  a  member  of  a  oommission  to  investigate  the  merits  of  signal 
^paratoB  to  give  warning  of  the  accidental  occorrence  of  fire,  Aud  dur- 
ing 1879  Mr.  Watkins  made  experiments  in  the  laboratory  of  the  Insti- 
tatioD  to  test  his  invention  fur  this  purpose. 

Id  this  coouection  it  may  be  stated  that  the  Secretary  of  the  lostitu- 
tioQ  has,  by  resolation  of  Congress,  been  appointed  a  member  of  the 
commission  on- improving  the  ventilation  of  the  hall  of  the  House  of 
Bepresentatives  at  the  Capitol,  and  that  be  lias  attended  the  meetings 
of  this  commission  and  rendered  it  such  service  as  bis  time  and  oppor- 
toni^  permitted  him. 

TELEGBAFHIC  ANMOUNOEMENT8  OP  ASTRONOMICAL  DI800TEBIES. 

There  are  many  aatronomical  discoveries,  which,  for  the  purpose  of 
WHjperative  observation,  require  immediate  announcement  to  observers 
ID  distant  localities.  Among  such  discoveries  are  those  of  planets  and 
ccKDets,  or  of  bodies  which  are  generally  so  fiunt  as  not  to  be  seen  except 
chtongb  the  telescope,  and  which  being  in  motion  reqnire  that  their  place 
in  the  heavens  be  made  known  to  the  distant  observer  before  they  so  fkr 
change  their  position  as  not  to  be  readily  fonnd.  For  this  purpose  the  or- 
dhtaiy  mail  conveyance  reqoiring  at  least  ten  days,  is  too  slow,  since  in 
that  time  the  body  will  have  so  far  changed  its  position  as  not  to  be  fonnd, 
exc^t  with  great  difQenlty ;  and  this  change  will  become  the  greater  if 
the  body  is  a  very  &int  one,  for  in  that  case  it  could  only  be  discovered 
on  a  night  fiee  from  moonlight,  which  of  necessity,  in  ten  or  twelve 
days,  must  be  followed  by  nighte  on  which  the  sky  is  illnminated  by  the 
moon,  and  all  attempte  to  discover  the  object  would  have  to  be  post- 
poned until  the  recurrence  of  a  dark  night.  Indeed,  even  then  the 
Kuch  would  often  prove  in  vain;  and  it  would  not  be,  in  some  cases, 
ontil  after  a  set  of  approximate  elements  had  been  calculated  and  trans- 
mitted, that  the  astronomers  on  the  two  sides  of  the  Atlantic  would  be 
able  fully  to  co-operate  with  each  other. 

These  difBcolties  were  discussed  by  some  of  the  piiuoipal  astronomors 
of  America  and  Europe,  and  an  apphcation  was  matle  to  the  Smithsonian 
lostitation,  through  Dr.  O.  H.  F.  Peters,  of  Clinton,  N.  Y.,  to  remove  them 
by  transmitting  intelligence  immediately  throogh  the  Atlantic  telegraph 
table.  For  this  purpose  the  Institation,  in  1873,  applied  to  the  New  York, 
Xewfonndlandand  London  TelegraphCompauyaudto  the  Western  Union 
Telegraph  Company  to  be  allowed  free  transmission  of  this  kind  of  in- 
telhgence,  and  received  through  Cyrus  W.  Field,  esq.,  and  William  Or- 
ton,  esq.,  with  that  liberality  which  has  always  attended  applications  of 
a  similar  character  by  the  lustitntion,  the  free  use  of  all  the  lines  of 
these  companies  for  the  object  in  question. 

Similar  privileges  were  granted  in  Europe  for  transmitting  the  intel- 
Kgience  between  some  of  the  principal  centers  of  astronomical  research 
io  Kurope  and  the  eastern  ends  of  the  Atlantic  cables. 

The  traDsmission  of  intelligence  is  not  restricted  to  the  discovery  of 
planets  and  comete,  but  includes  that  of  any  remarkable  solar  phenom- 
enon which  may  suddenly  present  itself  in  Europe,  and  of  which  obsei^ 
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TatJOD  io  America  may  be  practicable  for  Bcveral  honra  afler  the  ran 
bas  set  to  the  European  observer;  also  the  sudden  oatburst  of  a  star 
like  that  in  the  "Grown"  in  186C,  together  with  unexpected  showers  of 
shooting  stars,  &C. 

To  carry  out  the  proposition  the  following  arrangements  have  been 
adopted,  which  are  essentially  those  published  in  1873,  but  with  such 
additions  and  modifications  as  subsequent  experience  has  proved  nec- 
essary. 

I. — Center  of  communicatum  in  the  United  Statea. 

1.  The  SanTHsoNiAN  Institution.    Spencer  P.  Baird,  director. 
Centers  of  eommvnieation  in  Europe. 

1.  OBEEN\ncH  Obsebvatobt.  Sir  George  B.  Airy,  astronomer- 
royal. 

2.  Pabis  Obsebtatobt.    Admiral  Monches,  director. 

3.  Berlin  Obsbbtatobt.    Prof.  W.  Foerstcr,  director. 

4.  Vienna  Obsbbtatobt,  Academy  of  Sciences.  Profc  Edmund 
Weiss,  director. 

6.  PuLKOVA  Obsbbtatobt.    Otto  von  Struve,  director. 

II. — ^Telegrams  received  at  the  Smithsonian  Institution  ft<om  obserr- 
era  in  the  United  States  will  be  forwarded  immediately  by  Atlantic 
cable  to  Greenwich,  Paris,  Berlin,  Vienna,  and  Pulkova^  and  thence  by 
telegraph  to  other  observatories  in  Europe. 

III. — Discoveries  made  in  Europe  of  new  comets,  planets,  &c.,  will 
be  announced  without  delay  from  Greenwich,  Paris,  Berlin,  Vienna,  and 
Pulkova,  by  Atlantic  cable,  to  the  Smithsonian  Institution,  and  thence 
by  telegraph  to  American  observatories  •  and  the  Associated  Press. 

rv. — ^The  telegraphic  dispatch  announcing  a  discovery  should  be  as 
brief  as  possible,  and,  after  conference  with  astronomers,  the  following 
Ibrm  has  been  agreed  npon : 

After  the  single  word  "planet"  (or  "  comet "),  is  given — 
■  1.  Its  right  ascension  in  time,  hours,  minutes,  and  seconds  (the  latter 
only  to  the  nearest  round  tenth,  i.  e.,  ten,  twenty,  thirty,  forty,  or  fifty) ; 
nest,  separated  by  the  word — 

2.  Xortih  or  south,  is  given  its — 

3.  Declination,  to  the  nearest  minute. 

4.  Then,  in  the  case  of  a  planet,  the  magnitude  expressed  by  the 
nearest  ordinal  number. 

'The  list  of  these  obaerratorieB  is  at  present  as  follows: 

Shsltaclc  ObMrvBtsry Hsnover,  N.  H.       :  United  Stat«e   ir»a1  Obaatrtt. 

ObiiervstinyorEarv(rdCaU«g«.Cambiiclga.U>n.  I     torr  Waabhi|Ttoii.D,C. 

Yslo  ColtsKB  Obsemlvry HevHnveD.Caau.  Ciaclanatl  OlmrTalory Clnolnnatl,  Obio. 

Dudley ObHrvalor; Albaoy.S.T.  Dearborn    Cnlyeralty    ObservB- 

UMtalletd  ObBSTTMory Clinton,  S.T.  ^toiy  Cblcaga.in. 

Hobiut  College  Obaerratotj CrnoTa.  IT,  V.  Ann  Arbor  ObMnratory Ann  Arbor.  Hiob. 

Bed  Ho'uu  ObMrratoTj PUelpa,  N.  V.  rulcarallf  of  Slate  of  MlHoorl.  .Columbli.  Uo. 

WuncT  ObaervBtory Hot hestar,  N.  T.      MoniHni  ObKrvatoiy Gliacov,  Mo. 

AUaghcny  ObMTvitory AUegbeny,  Pa.         ObwmtaitTorOriMaBCoUaia.KonUMd,  Ubi& 

Ob»mtory  of  CoUi^jje  of  Xow 
Jeiwr  y PrinMtoD,  H.  J. 


lyGOOgIC 


ItEPOKT  OF  THE   SECBETABT.  21 

In  the  case  of  a  comet,  the  word  IHght  or  faint  should  be  added. 

5.  Nextf  the  daily  motion,  as  near  as-tlie  first  obaerratioiis  allow  it  tc 
be  cstiniated. 

For  a  mtm>r  j>IaneNn  opposition,  the  motion  id  right  ascoDsion  is  ap- 
Iiroximately  evident,  and  it  is  therefore  sufficient  to  indicate  the  motion 
in  declination,  in  minutes  of  arc,  preceded  by  the  word  north  or  soutft. 

For  a  comctf  the  direction  of  motion  should  be  indicated  by  south, 
vest,  north,  east,  or  by  a  combination  of  two  of  these  words,  which  must 
be  understood  always  (also  below  tbe  pole)  in  reference  to  tlie  equator, 
iiot  in  reference  to  the  horizou.  If  tlie  comet  has  a  rapid  motion,  the 
namber  of  degrees  per  day,  as  estimated,  may  follow. 

6.  Finally,  the  dateottiie  position  (having  regard  to  Art.  V)  indicated 
by  the  day  of  the  week. 

The  day  of  sending  (civil  reckoning,  of  course)  is  always  written 
at  tbe  head  of  the  dispatch  by  the  telegraph  operator  (the  United 
States  law  requires  also  the  hour),  and  it  may  be  presumed  that  the  com- 
monications  only  exceptionally  fail  to  reach  the  center  stations  (Art.  I), 
vna  tliose  on  tbe  other  side  of  the  Atlantic,  on  the  same  day.  In 
order,  however,  to  be  independent  of  any  delay  of  the  operator,  and 
agreeably  to  tbe  wishes  expressed  by  high  astronomical  authority,  the 
date  is  now  embodied  in  the  dispatch  by  naming  the  iceek  day,  whereby 
at  tbe  same  time  all  ambiguity  is  removed  as  to  whether  astronomical  or 
civil  date  be  meant. 

7.  Sboold  it  be  deemed  desirableto  communicate  the  anthortty  for  the 
discovery,  the  shortest  way  would  be  to  insert  the  name  as  the  second 
word  in  the  dispatch  (after  "planet"  or  "comet").  For  example,  the 
foUowiug  dispatch,  "  Planet  N.  N.  twenty-three  thirty-flve  Ibrty  north 
tventy-one  forty-six  eleventh  south  three  Wednesday,"  would  be  inter- 
preted thus :  A  new  planet  is  discovered  by  K.  IT.  At  midnight  (see 
Art  V)  between  Wednesday  and  Thursday  it  will  be  in  right  ascension 
23*  Sj"  40",  and  declination  +^1°  4G' ;  it  is  of  the  11th  magnitude,  and 
has  a  ilaily  motion  of  3'  towards  the  south. 

Or  a  dispatch  like  the  following,  "  Comet  N.  N.  twenty-two  forty- 
three  ten  north  sixty-five  thirty-one  bright  southeast  two  Monday," 
would  announce  the  discovery  made  by  N.  N.  of  a  bright  comet,  that  at 
midDtght  Monday — Tuesday  will  be  in  right  ascension  22i>  ^"^  10*  and 
decUoation  +05°  31',  the  declination  decreasing,  the  right  ascension  in- 
oeasing,  moving  doily  about  two  degrees. 

The  preceding  examples  coutain  tbe  greatest  number  of  words  (10) 
required  for  any  dispatch,  if  composed  according  to  the  rules  adopted 
above.  Usually  tbe  number  will  be  less.  Sometimes,  however,  the  dis- 
patch thus  composed  would  become  equivocal,  and  it  has,  tberefore, 
been  established  as  an  additional  rule  that  the  number  expressiug  the 
minutes  of  right  ascension  or  declination  shall  always  be  expressed  in 
vwds,  even  when  zero  occurs.  Therefore  23"  O"  40'  sbould  be  written 
"*  twenty  three  nought  forty,"  while  "  twenty  three  forty  "  will  be  aoder* 
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Stood  to  mean  20''  3"  40».  Again,  "north  thtrt.y  six"  would  be  +30° 
C,  but  "  Qortli  thirty  six  noaght"  is  +36°  C.  In  a  fflmilor  way  0*"  of 
right  aacensioD,  or  0*  of  declinudon  are  to  be  distinctly  expressed  by  the 
word  "  nought."  Only  for  the  seconds  of  right  ascension  when  they  are 
zero,  thut  word  lor  brevity's  sake  is  oniitted  aa  unnecessary. 

V. — The  right  ascension  and  declination  in  the  dispatch  will  be  under- 
.stood  to  give  the  position  {by  proper  motion  ap])roximately  reduced)  for 
THE  umniaHT  followimq  the  date  of  the  dispatch:  Washington  time 
for  Atuerican  discoveries ;  Greenwich  time  for  European. 

Usually  the  discoverer  himself  has  more  complete  data  on  hand 
than  others  for  bringing  the  position  up  in  advance,  and  for  this 
reason  tiie/ollowing  midnight  is  given  preference  to  any  preceding  time, 
as,  for  example,  that  of  the  discovery, 

YI. — Since  in  conformity  with  the  preceding  article,  only  an  approx-' 
imate  estimate  of  a  later  position,  and  not  that  of  the  first  observation 
itself,  is  given,  the  dispatch  is  not  to  be  considered  as  a  document  for 
deciding  the  question  of  priority  of  discorery. 

On  the  other  hand,  it  is  expected  that  observers,  in  communicating 
their  discoveries,  will  adhere  to  the  form  of  the  programme  explained 
in  the  foregoing  articles,  and  thus  save  much  time  and  labor  to  those 
that  wish  to  co-operate. 

JjMt  of  minor  planets  dUcovered  in  the  year  1879. 


No. 

Name. 

Dat«. 

Discoverer. 

Discover- 
er-sNo. 

Observatory. 

192 
193 
194 
195 
196 

Nansikaa 

Ambroeia 

Pcocne 

Eurvclfiia 

Philomela 

Pebrnaiy    17 
Fobniary    28 
iioKh         SI 
April            19 
Miy             14 
May             21 
Juue            13 
July             9 
July           27 
AngMt        7 

October        8 
October       13 
October       13 
October       17 
October      21 
October       ti 
November   12 

Palisii 

Coggia 

Peters 

Palistt 

Peters 

Palisa 

Borrelly 

Petera 

PotetB 

Palisa 

Pclert 

Petem 

Psliso 

Palisa 

Peters 

Palisa 

Palisa 

PeWrs 

Palistt 

Palisa 

X5th 

3d 

33d 

IGth 

34th 

Wth 

nth 

35th 

3Gth 

Wth 

37th 

3Sth 

19th 

20th 

39th 

2l8t 

2ad 

40th 

23.1 

24th 

Pola. 

Moiaeilles. 

Clinton. 

PoU. 

Cliuton. 

196 

Ampella 

Marmillea. 

200 
201 
SOS 
203 
204 

Dynamone  

Penelope 

ChtyBeiB 

P.>nipeia 

Callfsto 

Clinton. 

Pola. 

Clittton. 

Clinton. 

Poll. 

20G 

HereiUa 

Clinton. 

LIST  OF  COMETS  DISCOVERED  IN  U 


A.. 

BrotBou's  Comet. 

Periotiic 

Comet  1807.  11. 

Periodic 

1B7S>,    III 

1879.    IV 

1879.    T 

February    36 

April          24 
June            15 
August        24 
Au){UBt        31 

B.. 

Tern  el 

F 

p 
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FDBLICAII0N3. 

Tbe  pnblicatiODS  of  the  Institution  consist  of  three  classes :  The  first, 
the  "Smithsoman  Contributions  to  Knowledge";  thesecoQd,the"Sniith- 
soDian  Miscellaneous  Collections";  and  tbe  third,  the  "Annual  Reports 
of  the  Regents  "  of  the  Institution.  The  works  of  the  first  class,  the 
SnithsoDian  Contnbutiona  to  Knowledge,  are  published  in  quarto  form, 
aad  are  intended  to  embrace  original  memoirs,  either  the  result  of  special 
investigations  authorized  and  directed  by  the  Institution,  or  prosecuted 
onder  other  auspices  and  pre8eQte<l  to  it  Tbe  works  of  the  second 
class,  the  Miscellaneous  Collections,  are  similar  in  plan  and  constmo- 
tion  to  the  "  Contribntions,"  but  are  in  octavo  form,  and  embrace  more 
particularly  monographic  and  descriptive  papers  in  natnral  history,  for- 
mal or  systematic  lists  of  species  of  animals  or  plants,  physical  tables, 
reports  on  the  present  8tat«  of  knowledge  in  Bome  department  of  physi- 
cal or  biologic  science,  &c.  As  with  the  "  Contributions,"  each  volume 
is  composed  of  several  distinct  and  independent  papers,  having  no  nec- 
essary connection  with  each  other,  the  combination  being  determined 
chiefly  by  the  aggregate  number  of  pages  suitable  for  a  volume  of  average 
size.  The  average  number  of  pages  in  the  quarto  volume  is  about  600; 
in  the  octavo  volume,  about  SOO.  Each  paper  or  memoir  in  either  class 
is  separately  paged  and  indexed,  with  its  own  title-page,  so  as  to  be 
complete  in  itself,  and  separately  distributed  according  to  its  subject- 
Of  the  quarto  "  Contributions,"  twenty -one  volumes,  and  of  the  octavo 
"  CoUections,"  fifteen  volumes  have  been  published. 

Tbe  Smithsonian  annua)  reports,  commenced  in  1S47,  being  made 
to  Congress,  are  published  by  that  authority,  and  not  at  the  expense  of 
the  Smithson  fiind.  The  earlier  reports  of  the'  Secretary  were  printed 
in  small  pamphlet  editions,  but  were  collected  and  reprinted  with  the 
report  for  1853,  and  with  this  the  series  of  bound  volumes  may  be  said 
to  have  begun.  The  number,  or  edition,  ordered  by  Congress  tias  varied 
from  year  to  year,  but  the  proportion  of  copies  placed  at  the  disposal  of 
the  Institution  has  been  distributed  to  its  correspondents  as  fully  and 
hberally  as  possible. 

Smithsonian  Contributions  to  Knowledge. — The  Institution  has  now 
enough  material  ready  for  two  volumes  of  the  quarto  series  of  Contribu- 
tions, the  twenty-second  volume  of  which  will  be  issued  early  in  the 
year  1880,  and  will  consist  of  the  following  memoirs: 

1.  Antiquities  in  Tennessee.    Joseph  Jones. 

2.  Scnlptores  of  Santa  Lucia.    S.  Dabel.  ' 

3.  Archxological  Collections  of  the  National  Museum.    Charles  Rao. 

4.  The  Palenque  Tablet    Charles  Bau. 

6.  Remains  of  Man  in  the  Aleutian  Islands.    W.  H.  Dall. 

These  papers  have  all  been  described  in  previous  reports  with  the 
exceptioa  of  the  one  od  the  Palenque  tablet,  by  Charles  Baa.    This 
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publication  relates  to  a  Btoiue  tablet  covered  with  glypbic  designs  wblch 
■was  formerly  in  tlie  possession  of  tbe  National  Institute  for  tiie  Promo- 
tion of  Science  (establisbed  at  Wasiiington  about  forty  years  ago)  and 
became  afterward  tbe  property  of  the  Smithsonian  Institution.  The 
records  state  that  the  fragments  constitnting  this  tablet  were  presented 
to  the  National  Institute  by  Mr.  Charles  Bussell,  consul  of  the  United 
States  at  Laguna,  island  of  Carmen,  Mexico.  They  had  been  obtained 
at  Palenque  in  a  manner  not  explained,  and  arrived  iu  Washington  in 
1842,  and  were  deposited  in  the  Patent  OfBce  with  the  collections  of  the 
National  Institute.  The  transfer  of  these  collections  to  tbe  Smithsonian 
InstitutioD  took  place  in  1S58. 

The  archjBological  importance  of  this  tablet  was  first  poiated  oat  in 
18C3  by  Dr.  George  A.  Matile.  While  engaged  in  making  a  cast  of  it, 
at  the  reqneat  of  the  late  Professor  Henry,  he  recognized  it  as  one  of  the 
three  stone  slabs  which,  placed  together,  bore  on  their  surface  tbe  sculpt- 
ure of  t  he  famous  group  of  the  cnMS,  formiug  the  chief  omameut  of  one 
of  the  temples  at  Fulenque.  The  earliest  explorers  of  the  ancient  city, 
Del  Kio  and  Dupaix,  still  saw  the  ^^mithsoniau  tablet  in  its  proper  place 
in  the  "Temple  of  the  Cross,"  and  figured  it,  though  in  a  very  defective 
manner,  as  a  part  of  the  group ;  but  it  probably  was  already  broken  in 
1832,  when  Waldeck  explored  the  ruins  of  Palenque.  Stephens,  who 
was  there  eight  years  afterward,  noticed  its  scattered  pieces.  As  a  con- 
sequence, neither  of  tbe  last-named  explorers  has  left  a  representation 
of  this  valuable  complement  of  the  celebrated  sculpture. 

Impressed  with  the  importance,  of  the  subject,  the  author  undertook 
to  prepare  this  monograiib,  which  is  not  merely  confined  to  a  description 
of  the  tablet  but  embraces  also  a  number  of  cognate  topics.  Of  the  two 
accompauyiug  plates,  which  were  specially  executed  for  the  work,  one 
represeuts  the  Smithsonian  tablet  in  juxtaposition  with  Catherwood's 
well-known  delineation  of  the  Tablet  of  the  Cross  in  Volume  II  of  Ste- 
phens's "  lucidtjDts  of  Travel  in  Central  America,  Chiapas,  and  Tnca- 
tan"}  the  other  is  an  artotj'pe  showing  the  Smithsonian  tablet  sa  it 
appears  after  its  restoration.  Most  of  tbe  illustrations  in  the  text  were 
kindly  lent  by  Mr,  H.  H.  Bancroft,  of  San  Francisco;  the  others  were 
expressly  engraved  for  the  publication. 

The  work  comprises  five  chapters,  to  which  an  appendix  is  added. 

In  the  first  chapter  tbe  anther  gives  the  history  of  the  Smitbsouian 
tablet  as  far  as  he  could  trace  it  by  an  examination  of  the  existing  re- 
cords. The  second  chapter  treats  in  chronological  order  of  the  expedi- 
tious undertaken  for  the  purpose  of  exploring  the  ruins  of  Palenque, 
and  of  the  works  and  minor  pubUcations  resulting  from  these  explora- 
tions. It  is  a  curious  cirenmstauce  that  the  existence  of  the  ancient 
city  remained  unknown  until  the  second  half  of  the  eighteenth  century, 
when  accident  led  to  the  discovery  of  these  remarkable  ruins,  luddeu 
for  centuries  in  the  shadows  of  a  Guatemalan  forest    Cortez,  on  his 
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fomoos  expedition  to  Hondoras  (in  1524],  doubtless  passed  at  no  great 
distance  irom  the  locality  now  called  Palcnque,  and  if  it  had  been  an 
inhabited  city  at  that  time  the  daring  conquistador  probably  wonld  liave 
turned  aside  from  his  march  for  the  purpose  of  conqaering  and  plunder- 
ing it.  Moreover,  no  mentiou  of  the  city  is  made  in  the  Spanish  records 
of  that  period,  and  it  may  be  assumed  that  it  was  deserted  and  in  a 
ruinooB  condition  at  the  time  of  the  conquest. 

The  princii>al  explorations  of  Palenque  were  nndertaken  by  Del  Bio, 
Dnpaix,  Waldeck,  and  Stephens,  between  the  years  1787  and  1839,  thus 
extending  over  a  period.of  more  than  half  a  century  j  but  while  the 
reports  of  the  three  first  named  explorers  remained  unpublished  for 
many  years,  Mr.  Stephens's  account  appeared  in  print  within  a  year  or 
two  after  his  visit  to  the  ruins,  which  thus  became  known  to  a  large 
body  of  readers,  both  in  this  country  and  abroad. 

In  the  third  chapter  the  author  describes,  according  to  the  accounts 
of  the  different  explorers,  the  Temple  of  the  Gross  and  the  celebrated 
bas-relief  from  which  it  derives  its  name.  These  accounts,  though  not 
^wolutely  harmonions,  coincide  in  the  main  points  and  give  a  pretty 
good  idea  of  the  edifice  and  its  appurtenances. 

The  fonrth  chapter  is  devoted  to  a  consideration  of  the  Group  of  the 
Gross,  including  tbe  Smithsonian  tablet.  It  will  be  seen  that  the  earlier 
representations  of  this  interesting  piece  of  ancient  American  sculpture 
axe  incorrect  and  fencifal,  more  particularly  with  regard  to  the  design 
and  arrangements  of  the  glyphs  surrounding  the  cross,  and  the  human 
figures  standing  at  its  sides.  In  spealiiug  of  the  significance  of  tbe 
bas-relief,  the  author  combats  the  theory  that  the  adoration  of  the  cross 
among  the  aborigines  of  certain  parts  of  America  was  due  to  tbe  infiuence 
of  Christian  missionaries,  said  to  have  gone  to  the  New  World  long 
before  its  discovery  in  the  fifteenth  century.  He  adduces  focts  showing 
that  the  cross  had  a  symbolic  meaning  in  America  in  times  long  ante- 
dating the  Cblnmbian  era. 

The  fifth  chapter  treats  of  aboriginal  writing  in  Mexico,  Yucatan,  and 
Central  America.  Tbe  Mexicans,  it  is  well  known,  had  already  made 
some  steps  toward  phonetization,  being  able,  as  Humboldt  says, "  to  write 
names  by  writing  some  signs  which  recalled  sounds."  The  Yucatecs 
and  Central  Americans,  however,  used  signs  of  a  different  character, 
denominated  calculi/orm  by  M.  Anbin,  the  distinguished  French  savant. 
Tbe  question  of  their  significance  has  been  revived  of  late  years  by  Bras- 
Benr  do  Bourbonrg's  discovery  and  publication  of  Bishop  Landa's  manu- 
script of  the  sixteenth  century,  which  had  lain  for  many  years  unnoti- 
ced in  the  archives  of  the  Royal  Academy  of  History  at  Madrid.  Tbe 
celebrity  of  the  bishop's  work  is  chiefly  dae  to  the  circumstance  that  it 
contains  delineations  of  what  ho  calls  the  alphabetic  signs  of  the  Yucatecs. 
Tbe  discovery  of  this  supposed  key  was  hailed  with  great  enthusiasm  by 
scholars  interested  in  the  decipherment  of  the  glyphs  sculptured  on  the 
walls  of  ancient  edifices  in  Central  America  and  Yucatan,  aud  of  tiie  few 
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manoscripts  in  BimUar  characters  which  have  escaped  the  destnictJTe 
fhiiaticiBm  of  Spanish  priests,  namely,  the  Dresden  Codex,  the  Codex 
Peresianos  and  the  Codex  Troano,  yet  the  results  have  thas  for  not 
JQstified  the  high  expectations  at  first  entertidned. 

The  author  endeavors  to  show,  by  an  analytical  process,  the  affinity 
between  Bishop  Landa's  characters  and  the  glyphs  ou  the  Palenquean 
tablete,  to  which  he  conseqnently  ascribes  a  Maya  origin.  He  thinks 
it  protoble  that  the  Yncatecs  employed  in  their  writing  cerbiin  charac- 
ters as  equivalents  for  soondB,  perhaps  syllabic  and  at  the  same  time, 
possibly  to  a  great  extent,  convention^  fignres  imparting  a  definite 
meaning.  On  the  other  band,  he  strongly  doubta  whether  the  Mayas 
wad  kindred  tribes  ever  went  so  far  as  to  express  the  elementary  signs 
of  their  speech  by  corresponding  signs;  in  short,  whether  they  possessed 
a  written  language  in  the  modem  sense.  He  hardly  believes  that  the 
meanmg  of  Central  American  and  Yncatec  glyphs  will  ever  be  revealed 
through  Landa's  key,  which,  if  it  really  was  what  the  bishop  chums, 
would  apply  to  the  Maya  as  spoken  at  the  time  of  the  conquest^  but, 
owing  to  the  mutability  of  languages,  not  to  the  earlier  kindred  vernac- 
ular of  the  builders  of  Palenque  and  other  now  ruined  cities  of  the 
same  regions. 

The  appradix  relates  to  the  rains  of  Yucatan  and  Central  America 
and  forms  a  complement  to  the  chief  topics  of  the  publication. 

The  twenty-third  volume  of  Contributions  wUl  probably  contain : 

1.  Lueemarise.    H.  J.  Clark. 

2.  Geology  of  Louisiana.    E.  W.  Hilgard. 

3.  Internal  Structure  of  the  Earth.    J.  O.  Barnard. 

4.  Monograph  of  the  Trochilidte.    D.  G.  Elliot. 

6.  Fever,  a  Study  in  Morbid  and  Normal  Physiology.    H,  0.  Wood,  jr. 

Miscellaneous  Collections. — Severn  volumes  of  Miscellaneous  Collec- 
tions will  be  pubUshed  in  a  few  months,  the  articles  composing  them 
having  already  been  printed  and  stereotyped. 

Volume  XVI  of  this  series  will  contain : 

1.  Monograph  of  Strepomatidte.    G.  W.  Tryon. 

2.  Catalogue  of  Diptera.    B.  Usten-Sacken. 

3.  Toner  lecture  i  Nature  of  Reparatory  Inflammation  in  Arteries  after 
Ligature.    G.  O.  Shakespeare. 

4.  Circular  relative  to  Smithsonian  Literary  and  Scientific  Exchanges. 
6.  Circular  relative  to  Business  Arrangements  of  the  Smithsonian  In- 
stitution. 

6.  List  of  Humming  Birds.    D.  G.  Elliot. 

7.  List  of  the  Principal  Libraries  in  the  United  States. 

8.  Checklist  of  Smithsonian  Publications  to  July,  1879. 
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Volame  XVn  of  the  MiBcellaneoaa  GoUectioos  will  consist  of — 
1.  Docameots  relative  to  the  Origin  and  History  of  the  SntithsooiaD 
Institntion.    W.  J.  Bheee. 
Tolnrae  XVin  of  the  Miscellaueoos  Collections  will  be  composed  of— 

1.  The  Scientific  Writinga  of  James  Smithson. 

2.  An  Account  of  James  Smithson  and  his  Beqaest.    W.  J.  Bhees. 

3.  Joomals  of  the  Board  of  Begentfi,  reports  of  committees,  statistics, 
&c,  from  1846  to  1877. 

Yolnine  XTS  of  MisceUaceons  GoUectioQS  will  consist  of— 

1.  Proceedings  of  the  National  Moseum  for  1878. 

2.  Proceedings  of  the  National  Museam  for  1870, 

Writings  of  James  Stmtkgon. — The  scientific  writings  of  James  Smith- 
son,  the  distingnished  founder  of  the  Smithsonian  lustitation,  have 
been  collected  and  are  pablished  in  accordance  wiUi  the  instructions  of 
the  Board  of  Begents.  These  memoirs  were  originally  contributed  to 
the  **  TransactionB  of  the  Boyal  Society  of  London,"  of  which  Smithson 
was  a  member  between  the  years  1791  and  1817,  and  to  Thomson's 
^Annals  of  Philosophy,"  between  1819  and  1825.  They  are  twen^- 
seven  id  nomber  and  embrace  a  wide  range  of  subjects,  from  the  origin 
o[  the  earth,  the  nature  of  the  colors  of  vegetables  and  insects,  the  anal- 
yses of  minerals  and  chemicals,  to  an  improved  method  of  constructing 
lamps,  and  of  making  coffee.  Some  of  these  papers  were  translated  into 
French  by  the  author  and  others,  -and  published  in  the  "  Journal  de 
Pkffgiqvs,  de  Chimie,  et  d^Hutoire  NaiurelleJ'  They  prove  conclusively  the 
sdentific  character  of  Smithson  and  his  title  to  distinction  as  a  coutrib- 
ntor  to  knowledge. 

Among  the  personal  effects  of  the  founder  of  the  Institution  were 
several  hundred  mannscripts,  besides  a  large  collection  of  scraps  and 
notes  on  a  great  diversity  of  subjects,  including  history,  the  arts,  lan- 
guage, rurnl  economy,  couBtniction  of  buildings,  &c.,  which,  onfortu* 
nately,  were  destroyed  by  the  fira  in  the  Smithsonian  boilding  in  1865. 
It  is  probable  that  Smithson  also  contributed  articles  to  scientific  and 
literary  joomals  other  than  those  mentioned,  bnt  none  have  been  found, 
thoagh  the  leading  English  periodicals  of  the  day  have  been  carefully 
examined. 

Appended  to  the  writings  of  Smithson  are  reviews  of  their  scientific 
character,  by  Prof.  Walter  E,  Johnson,  commuiiicated  to  the  National 
Institute  of  Washington  in  1844,  and  by  J.  B.  McD.  Irby  prepared  for 
the  Institution  in  September,  1878.  The  material  for  this  work  has 
been  collected  and  the  volume  edited  by  Wm.  J.  Bhees,  chief  clerk  of 
the  Institotion. 

Biatory  of  the  InsHtviiojt. — The  work  mentioned  in  the  last  report  rel- 
ative to  the  origin  and  history  of  the  Institution,  au  ordered  by  the 
Board  of  Begeuts,  has  been  completed  under  the  efficient  editorship  of 
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Mr.  William  J.  Bbees,  chief  clerk  of  the  InstitntioD,  aod  liaa  been  pab- 
Ushed.  This  history  forms  ao  octavo  volaine  of  1,027  pages.  It  con- 
taioa  the  vill  of  Smithsoa,  a  repablication  of  all  the  dubat«a  and  legis- 
lation of  Gongresa  relative  to  the  bequest,  the  correspondence  fmd 
of&cial  papers  of  Mr.  Bush,  the  agent  of  the  ITuited  States  la  procuriog 
the  legacy,  the  history  of  the  investment  of  the  fond,  the  opinions  of 
learned  men  as  to  the  beat  disposition  of  the  bequest,  and  many  other 
documents  of  value  in  connection  with  the  history  of  the  establishment. 
The  work  has  a  full  index. 

JoumaU  of  the  Board  of  Regents. — Another  volume  of  the  history  of 
the  Institution  bos  been  compiled  by  Mr.  Bhees,  contiuniug  the  journal 
of  proceedings  of  the  Board  of  Begents  fi-om  its  first  meeting,  Septem- 
ber 12, 1846,  to  Janoary  26, 1876,  together  with  the  reports  of  the  execu- 
tive, bnilding,  and  special  committees  for  the  same  period.  The  eulo- 
gies on  deceased  members  of  the  Board  and  distinguished  collaborators 
of  the  Institntion  are  given,  and  also  a  full  accoant  of  the  Bacbe  scien- 
tific fund,  the  Tyndall  trust,  Corcoran  Gallery  of  Art,  Toner  lectures, 
Hamilton  beqnest,  the  report  of  the  committee  of  the  board  on  the  in- 
vention of  the  electro-magnetic  telegraph,  the  report  of  the  examination 
of  Professor  Henry  by  the  English  scientific  commission,  statistical 
tables,  and  valuable  information  relative  to  the  history  and  operations 
of  the  Institution. 

Toner  lectures. — ^The  seventh  Toner  lecture  has  been  published  by  tbe 
Institution,  and  is  a  concise  and  interesting  presentation  of  "  Tbe  nature 
of  reparatory  inflammation  in  arteries  after  ligature,  eompressure  and 
torsion,"  by  Dr.  £dward  U.  Shakespeare,  of  Philadelphia,  delivered  in 
Washington,  June  27, 1878.  The  bleeding  of  wounds  afresh  has  formed 
a  favorite  theme  of  study  from  time  immemorial ;  its  nature  and  the  most 
efficient  means  for  its  arrest  have  dra^n  to  it  the  attention  of  physicians 
in  all  ages.  Dr.  Shakespeare  gives  an  epitome  of  the  successive  efforts 
made  by  skilled  hands  to  stay  the  subsequent  bleeding  of  wounds  and 
amputations,  from  the  first  i-ecorded  authority,  Jean  Louis  Petit,  in 
1731-'32,to  date;  this  valuable  summary  is  followed  by  one  of  the  prev- 
alent opinions  in  regard  to  the  question,  and  be  then  sketcbes,in  minute, 
succinct  detail,  his  own  personal  observations.  This  concluding  chapter 
LB  illustrated  by  four  carefully  prepared  plates. 

Monograph  of  C/iiVoniVJor.— Eefercnce  has  been  made  in  previous  re- 
ports to  a  monograph  of  the  Chitonida  prepared  by  Dr.  Philip  P.  Car- 
penter, of  Montreal,  with  a  view  to  publication  by  the  Institution. 

At  Dr.  Carpenter's  death,  this  manuscript,  in  a  still  unfinished  condi- 
tion, was  discovered  to  consist  largely  of  notes  and  memoranda,  written 
in  a  peculiar  and  antiquated  short-baud,  with  which  no  one  in  this  coun- 
try was  familiar.  The  skeleton  of  classification  was  almost  completed, 
but  the  details  in  regard  to  particular  species  were  often  deficient  or 
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exiBt«d  only  in  the  form  of  these  short-hand  notes.  As  thd  aaefulness  of 
the  work  and  especially  its  completeness  depended  largely  on  the  com- 
prebensioD  of  these  notes,  search  was  made,  for  a  long  time  uosuccess- 
foUy,  for  some  one  ahle  to  decipher  them.  At  last  an  old  classmate  and 
personal  friend  of  Dr.  Carpenter,  Mr.  B.  D.  Darbishire,  of  Manchester, 
England,  undertook  the  task,  with  the  assistance  of  the  Bev.  W.  H.  Her- 
ford.  To  the  knowledge  of  the  short-hand  possessed  by  Mr.  Darbishire 
(one  of  the  few  living  persons  who  can  read  it)  and  to  his  geoerons  willing- 
ness to  devote  bis  time  to  the  wearisome  daty  for  the  benefit  of  science 
and  out  of  regard  for  Dr.  Carpenter's  memory  we  are  very  greatly  in- 
debted and  owe  the  translation  of  the  above-mentioned  notes.  Mr. 
Darbishire  declined  any  remuneration  for  his  services,  and  the  labor  be- 
stowed by  Mr.  Herford  was  qnite  beyond  the  value  of  any  honorarium 
which  the  Institntioo  was  able  to  make  him.  The  thanks  of  the  Instita- 
tion  and  of  men  of  science  generally  are  therefore  due  to  these  gentle- 
men. The  illustrations  for  the  monograph,  which  are  qmte  numerous,  are 
yet  to  be  engraved,  though  they  have  already  been  beautifully  drawn  by 
Mr.  Emerton,  under  Dr.  Carpenter's  direction,  at  the  cost  of  the  Institu- 
tion. This  and  a  not  inconsiderable  amount  of  editing,  which  has  been  in- 
misted  to  Mr.  W.  H.  Dall,  remain  to  be  accomplished  before  the  mono- 
graph will  be  ready  for  publication,  a  task  which  cannot  be  wholly  com- 
pleted under  a  year  or  two. 

List  of  zaoJogioal  genera. — Among  the  works  offered  to  the  Smithsonian 
Inetitation  for  publication  is  a  list  of  the  zoological  genera,  giving  the 
time  of  publication  and  the  class  of  the  animal  kingdom  referred  to. 
Such  works,  if  properly  executed,  are  of  great  value  to  the  investigator, 
aa<x,  although  imposing  an  immense  labor  upon  the  compiler,  they  ena- 
ble the  Rtudent  to  at  once  determine  points  of  synonymy  and  priority  of 
date ;  also  whether  a  name  proposed  for  a  new  genus  has  already  been 
used,  thus  sparing  an  enormous  aggregate  of  individual  effort.  This 
work,  by  Mr.  Samuel  H.  Scudder,  of  Cambridge,  will  probably  be  com- 
pleted and  pablisbed  in  the  course  of  the  year  18S0. 

Bulletint  of  the  Natumal  Museum. — In  the  Secretary's  Beport  for  1875 
it  was  stated  that  another  series  of  publications,  which  would  form  a 
part  of  the  Miscellaneous  Collections,  had  been  commenced  under  the 
above  title.  This  series  is  intended  to  illustrate  the  collections  of  natural 
history  and  ethnology  belonging  to  the  United  States,  and  constituting 
the  stock  of  the  National  Museum,  of  which  the  Smithsoniau  Institution 
is  the  custodian.  These  bulletins,  prepared  at  the  request  and  mainly 
by  the  attaches  of  the  Institution,  have  been  printed  under  the  authority 
of  the  Secretary  of  the  Interior.  They  form  an  indepeudent  series, 
which  has  proved  very  acceptable  to  nataralists,  as  euabling  them  to 
obtain  prompt  information  as  to  the  additions  to  and  the  components 
of  the  yational  Museum. 

The  following  is  alist  of  the  titles  and  contents  of  the  buUetins  already 
pnblished;  C\x>>^lc     . 


30 


BEPOBT  OF  THE   SECBEf  AST. 


Sulldin  1.— Check-LiBt  of  North  American  Batrachia  and  Eeptilia; 
with  a  Syatematic  List  of  the  higher  groups,  and  an  essay  on  geo- 
graphical distribution  based  on  the  specimens  contained  in  the  United 
States  National  Maseum.    By  Edward  D.  Cope.    IS75.    Svo.,  104  pp. 

BuUetin  2. — Contrihutions  to  the  Natural  History  of  Kergaelen  Island, 
made  in  connection  with  the  American  Transit  of  Venns  Expedition, 
187i-'75.  By  J.  H.  Kiddor,  M.  D.,  Passed  Assistant  Surgeon,  United 
States  Navy.  I.  Ornithology.  Edited  by  Dr.  Elliott  Cones,  United 
States  Array.    1876.    8vo.,  51  pp. 

BttUetin  3. — ContribntioQS  to  the  Natural  History  of  Kergnelen  Island, 
made  in  connection  with  the  American  Transit  of  Venus  Expedition, 
1874r-'76.  By  J.  H.  Kidder,  M.  D.,  Passed  Assistant  Surgeon,  United 
States  Navy.     U.    1876.    8vo.,  122  pp.    The  contents  are  aa  follows : 


Fish,  By  Theodore  N.  Gill. 
M0Lt.usKS.    By  W.  H.  Dall. 
Insects : 
Diptera.     By  C.  B.  OHten-Sackon. 
Pseado-Nenroptora.     B;  H.  A.  Uagen. 
Crustaceans.    By  3.  I.  Smitb. 
Annplids,  EchinodormB,  and  AotboEO*. 

By  A.  E.  Verrill.      " 
Snrjjeon  E.  Kerahnert  Collection. 
A  Study  of  Cuio.vis  Minor,    By  J,  H, 
Kidder  and  Elliott  Coaea. 


OOLOOT.— By  J,  H.  Kidder  and  Elliott 

Cones, 
Botakt: 

A.  PluBDOgamia,  Filioea,  et  Lycopodi- 

Reviwd  by  Asa  Gray. 

B.  Mosci.    By  Thomas  P.  James. 

0.  Liclienes.     By  Edward  Tuckenuan. 

Alga).     By  W.  G.  Farlow. 
Crozet  Flora: 
Oeoloot.    By  F.  M.  Endlich. 
Mammals.    By  J.  H.  Kidder. 

Sull^tin  4.— Birds  of  Southwestern  Mexico.  Collected  by  Fraucia  E. 
Sumiuhrastfor  the  United  States  National  Museum.  Prepared  by  George 
N.  Lawrence.    1875.    8vo.,  56  pp. 

Bulletin  5. — Catalogue  of  the  Fishes  of  the  Bermudas.  Based  chiefly 
upon  the  collections  of  the  United  States  National  Museum.  By  G. 
Brown  Goode,  M.  A.,  Curator  United  States  National  Museum.  1876. 
8vo.,  82  pp. 

.Bulletin  6. — Classification  of  the  Collection  to  illustrate  the  animal 
resources  of  th^  United  Stales.  A  list  of  the  substances  derived  from 
the  animal  kingdom,  with  synopsis  of  the  useful  and  injurious  ani- 
mals, and  a  Classification  of  the  methods  of  capture  and  utilization. 
By  G.  Brown  Goode.    1876.    8vo.,  126  pp. 

Bulletin  7. — Contributions  to  tlie  Natural  History  of  the  Hawaiian 
and  Panning  Islands  and  Lower  California,  made  iu  connection  with  the 
United  States  North  Pacific  Surveying  Expedition,  1873-'75.  By  Thomas 
H.  Streets,  M.  D.,  Passed  Assistant  Surgeon,  United  States  Navy.  1877. 
8vo.,  172  pp.    The  subjects  treated  of  are: 

Orkitooloot. 
Herpetology. 
icbthyolooy  ; 

1.  Fishes  of  Upper  and  Lower  CaTifor- 


.  IV.  Fishes  of  tlia  Samoau  islands. 
Crustacea. 

BOTASY. 


Bulletin  8. — Index  to  the  Names  which  have  been  applied  to  the  Sab- 
divisions  of  the  Class  Brachiopoda,  excluding  the  Budittes,  previous  to 
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tbe  year  1877.  By  W.  H.  DatI,  TJnited  States  Coast  Sorrey.  1877. 
«va,  88  pp. 

BuU^n  9. — CoutribatioDS  to  Korth  AmericaD  Ichthyology,  based  pri- 
marily on  the  Collections  of  the  United  National  Musenm.  I.  Bevieir 
of  Bafltiesque'3  Memoirs  on  North  American  Fishes.  By  David  S.  Jor- 
dan.    1877.  8vo.,  53  pp. 

Bvlletin  10. — Contributions  to  Kortb  American  Ichthyology,  based  pri- 
marily on  the  Golleetions  of  the  United  States  National  Museum.  II.  A. — 
Notes  on  Cottida,  EtkeostomiatidcBf  Pereida,  CmtrarckUUe,  Aphredode- 
fidee,  DorotomatidiE,  and  Oyprinida,  with  Revisions  of  the  OeoiiTP.  and 
Descriptions  of  New  or  LitUe  Known  Species.  B. — Synopsis  of  the  8i- 
UiTidcB  of  the  Freeh  Waters  of  Nortb  America.  By  David  S.  Jordan. 
1877.     8vo.,  120  pp.  . 

BnUrtin  11.— Bibliography  of  the  Fishes  of  the  Pacific  United  States. 
By  Theodore  N.  OilL    (In  Press.) 

Bulletin  12. — Contributions  to  North  American  Ichthyology.  III.  A. 
— Od  the  Distribution  of  the  Fishes  of  the  Alleghany  Region  of  Sonth 
Carolina,  Georgia,  and  Tennessee,  with  Descriptions  of  new  or  little 
kuovn  species.  By  David  S.  Jordan  and  Alembert  W.  Brayton.  B.— 
A  Synopsis  of  the  Family  Cato8tomid(B.  By  David  S.  Jordan.  1878. 
8va,  237  pp. 

StUletin  13. — Flora  of  St.  Croix  and  the  Virgin  Islands.  By  BarOD 
H.  F.  A.  Eggers.    1879.    8vo.,  139  pp. 

Bulletin  14. — Catalogue  of  Collection  illustrating  the  animal  resources 
and  the  Fisheries  of  the  United  States.  Prepared  under  the  direction 
of  G.  Brown  Ooode.     1870.    8vo.,  351  pp. 

Bulletin  15.— Contributions  to  the  Natural  History  of  Arctic  America,' 
made  in  connection  with  the  Howgate  Polar  Expedition,  1877-78.  By 
Lndwig  KumUen,  Naturalist  of  the  Expedition.    1879.    8vo.,  179  pp. 

Etssoloot,  Hamuau,  akd  Bibdb.    By 

Lndwig  KainlieD. 
FisBBS.     By  Tarleton  H.  Bean. 
A!rNEUi>E8,   UoLLL'scon>e,  akp    Badi- 

ATES.     By  A.  E.  Venill. 
If  OLLVSKft.    By  W.  H.  Doll. 

DiarDOl   Lcpidopteia.    By  W.  H.   £d- 

Bulletin  IC— Synopsis  of  the  Fishes  of  the  United  States.  By  David 
B.  Jordan.     (In  Press.) 

The  fiileenth  number  of  the  Bulletin  of  the  National  Musenm  is  wholly 
made  up  of  the  interesting  and  novel  notes  of  Mr.  Ludxng  Kumlien,  who| 
Doder  the  auspices  of  the  Smithsonian  Institution,  in  1877-78,  aceom- 
pcutied  the  Howgate  polar  expedition  as  naturalist.  He  passed  the  long 
arctic  winter  of  1877-'78  in  the  little  harbor  of  Annanaclook,  Cumber' 
land  Golf,  latitude  67°  north,  longitude  CS^  50*  west.  This  sound,  golf, 
or  inlet  of  Cumberland  eztenids  from  about  latitude  C5°  north  to  latitude 


Insects: 
Uymenoptera,  Noctamal  Lepidopt«rsj 
Diptero,  Coieoptcio,  Nenropteni,  aad 
Aracbnida.     By  8.   B.   Scudder  and 

Plants.    B;  Asa  Gray. 

Lichens.    By  Edward  Tiickerinan. 

Alo£.    By  W.  G.  Forlow. 
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87°+  north.  It  is  the'*CamberlaiidStraite''of  BafBn,  who  was  its  orig- 
inal diseoverer  at  the  end  of  the  sixteeoth  century ;  again  rediscovered 
by  Captain  Penny  in  1839,  who  named  it  Hogarth  Sound;  and  still  again 
it  was  visited  by  Captain  Wareham  in  1841,  who,  nDCODseioas  of  bis 
predecessors,  named  it  once  more  anew  as  Northumberland  Inlet.  It 
has  become  latterly  a  frequented  place  of  resort  for  Scotch  and  American 
whalemen,  whose  ships  frequently  winter  on  the  southwest  shores  of  its 
boundaries. 

Here  Mr.  Kumlien  passed  seven  or  eight  months  in  close  intercourse 
with  the  Eskimo,  and  neglected  no  opportunity  for  study  of  this  people. 
His  detailed  account  of  the  curious  habits  and  mental  characteristics  of 
the  Innuit  is  one  of  the  most  complete  and  finished  descriptions  ever 
given  of  them ;  clear,  succinct,  and  comprehensive,  it  is  a  valuable 
ethnological  pen  pictnre. 

Mr.  Kumlien  paid  attention  to  the  various  subdivisions  of  natural 
history,  and  made  as  full  notes  as  possible,  under  the  circumstances,  upon 
the  mammals,  birds,  and  fishes  of  the  region.  His  limited  means  for 
action,  his  scant  accommodations  on  the  little  schooner,  and  the  forced, 
hasty  departure  from  winter  quarters  gave  no  opportunity  for  exhaustive 
collections  of  any  kind  whatever;  bat  the  insects,  the  plants,  the  mol- 
luska,  and  the  algte  secured  have  been  carefully  examined  by  exiierts  ia 
these  branches,  and  reported  on  in  this  bulletin,  thus  rendering  it  a 
most  valuable  contribution  fo  our  knowledge  of  circompolar  life. 

Proceedings  of  the  Ifational  Museum. — It  had  frequently  been  sug* 
gested  as  desirable  thattheNational  Museum  should  have  some  medium 
of  prompt  publication  for  announcing  descriptions  of  specimens  received 
(many  of  which  are  new  species),  as  well  as  presenting  other  interesting 
facts  relative  to  natural  historj-,  &c.,  as  furnished  by  the  correspondents 
of  the  institution.  The  publication  of  the  "  Proceedings  of  the  National 
Museum"  was  accordingly  commenced,  the  work  comprising  short  de- 
scriptions of  the  additions  to  tho  museum,  accounts  of  new  species,  faunal, 
and  other  lists,  &c.  It  is  printed  in  successive  signatures,  as  fast  as 
copy  sufficient  for  sixteen  pages  is  prepared,  each  signature  having 
printed  at  the  bottom  of  its  first  page  the  date  of  actual  issue,  for  decid- 
ing questions  as  to  priority  of  publication.  It  is  at  once  distributed  to 
scientific  societies  and  leading  naturalists  in  this  country  and  in  Europe. 
The  list  of  important  articles  of  greater  or  less  length  already  printed, 
and  forming  the  volume  for  1S7S,  is  as  follows : 

By  Tarleton  H.  Bean.  Description  of  a  new  sparoid  fish  finni  Savan- 
nah bank ;  on  the  occurrence  of  Stichceus  punctatua,  at  Saint  Michaels, 
Alaska;  on  the  identity  of  Evckalaroditx putnami,  Oill,  with  Pleuroncotes 
glaber  (Storcr)  Gill,  with  notes  on  the  habits  of  the  species ;  description 
of  a  species  ofLycodea  from  Alaska,  believed  to  be  imdescribed. 

By  L.  Belding.    A  partial  list  ot  the  birds  of  Central  California. 

By  Caleb  Cook.    The  manufacture  of  porpoise  oiL 
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By  W,  H.  Dall.  DeecriptioDS  of  new  fomiB  of  mollnskB  from  Alaska, 
contained  in  tbe  collections  of  the  National  MaBeum ;  Post-pliocene 
fosails  in  the  coast  range  of  Galifontia;  fossil  moUusks  irom  later  Ter- 
tiaries  of  California ;  note  ou  shells  from  Costa  Bica,  EitcheDmidden, 
collected  by  Drs.  Flint  and  Bransford;  distribution  of  Califurniau  Ter- 
tiary fossils;  descriptions  of  new  species  of  shells  f^om  California  in  tbe 
collections  of  tbe  Ifational  Museum ;  report  on  tbe  limiwts  and  cbitous 
of  tfae  Alaskan  and  Arctic  region,  witb  descriptions  of  genera  and 
species  believed  to  be  new. 

By  Vina]  TS,  Edwards.  On  tbe  occoneDce  of  tbe  oceanic  booito  in 
Tineyard  Sound,  Massachusetts. 

By  Theodore  GilL  Synopsis  of  the  pediculate  fishes  of  the  eastern 
coast  of  extratropical  North  America  j  note  on  the  Antennariida ;  on 
the  proper  specific  name  of  the  common  pelagic  antennariid  Pteropktyne; 
note  on  the  CeratiidtB;  note  on  tbe  Maltkeidm. 

By  G.  Brown  Goode.  Tbe  Clupea  U/rannu*  of  Latrobe.  Tbe  occur- 
rence of  Belone  latimanus  in  Buzzard's  Bay,  Massachusetts ;  the  voices 
of  crustaceans ;  a  revisionof  the  American  species  of  tbe  genus  Brevoortia, 
with  a  description  of  a  new  species  from  tbe  Gulf  of  Mexico;  the  on- 
corrence  of  ^tppocampiM  antf^uorum  or  an  allied  form  on  Saint  George's 
banks ;  tbe  occurrence  of  tbe  Canada  porcupine  in  West  Virginia ;  on  two 
fishes  from  the  Bermudas,  mistakenly  described  as  new  by  Dr.  GUuther- 

By  O.  Brown  Goode  and  Tar^eton  H.  Bean.  The  Craig  flounder  of 
Europe  on  the  coast  of  North  America ;  the  oceanic  bonito  on  the  coast 
of  tbe  United  States;  description  of  Caulo!atilua  microps,  a  new  species 
of  fish  from  the  gulf  coast  of  Florida ;  on  a  new  serranoid  fisii  from  the 
Bermudas  and  Florida;  descriptions  of  two  new  species  of  fishes  from 
tfae  coast  of  Florida;  a  note  upon  the  bliick  grouper  of  the  southern 
coast ;  descriptions  of  two  gadoid  tishes  from  the  deep-sea  fauna  of  the 
Northwestern  Atlantic;  description  of  Argentina  syrtetaium,  a  new 
deep-sea  fish  from  Sable  Island  bank;  tbe  identity  of  Kldnonemua 
cavdacuta.  Gill,  with  Oadus  cimbritt8,Jjinn. ;  note  on  Platessaferruginea, 
D.  H,  Storer,  and  Platetsa  roatrata,  H.  K.  Storer;  on  the  identity  of 
Brosmiui  amerioanuSf  Gill,  with  Brosmim  broame,  White. 

By  J.  B.  S.  Jackson.  Arsenic  acid  for  protecting  anatomical  prcpara- 
tioos  from  insects. 

By  Lieut.  J.  P.  Jefferson.  On  tbe  mortabty  of  fishes  in  the  Gulf  of 
Mexico  in  1878. 

By  Lieut.  J,  P.  Jefferson,  Dr.  Joseph  T.  Porter,  and  Thomas  Moore 
On  the  destruction  of  fish  in  the  vicinity  of  the  Tortugas  during  the 
months  of  September  and  October,  1878. 

By  David  8.  Jordan.  Notes  on  a  collection  of  fishes  from  Clackamas 
ffiver,  Oregon. 

By  David  S.  Jordan  and  Charles  H.  Gilbert  Notes  on  the  fishes  of 
Beaufort  Harbor,  North  CaroUna. 

By  George  N.  Lawrence.  Catalogue  of  the  birds  of  Dominica,  from 
8.MU.64— 3  t.,„„g|^. 
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collectiona  made  Tor  the  SmithsoDian  Institntioti  by  Frederick  A..  Obor, 
together  with  his  notes  and  obaerrations ;  catalogue  of  the  birds  of 
8t.  Vincent,  from  coUectioDS  made  by  Mr.  Fred.  A.  Ober,  under  the 
directions  of  the  Smithsonian  Institation,  with  bis  notes  thereon ;  cata- 
logae  of  the  birds  of  Antigaa  and  Barbada,  from  collections  made  for 
the  Smithsonian  Institution  by  Mr.  Fred.  A.  Ober,  with  his  observa- 
tions ;  catalogue  of  the  birds  of  Grenada,  from  a  collection  made  by 
Mr.  Fred.  A.  Ober  for  the  Smithsonian  Institution,  iDclading  others 
seen  by  him,  but  not  obtained ;  catalogue  of  the  birds  collected  in 
Martinique  by  Mr.  Fred.  A.  Ober  for  the  Smithsonian  Institutiou ;  cata- 
logue of  a  collection  of  birds  obtained  in  Guadeloupe  for  the  Smithsonian 
Institution  by  Mr.  Fred.  A.  Ober ;  a  general  catalogue  of  the  birds  noted 
from  the  islands  of  the  Lesser  Antilles,  visited  by  Mr.  Fred.  A.  Ober, 
with  a  table  showing  tbeir  distribution  and  those  found  in  the  United 
States. 

By  Prof.  "S.  T.  Lapton.    On  the  breeding  habits  of  the  sea  catdsh. 

By  Dr.  James  0.  MerrilL  Notes  on  the  ornithology  of  Southern 
Texas,  being  a  list  of  birds  observed  in  the  vicinity  of  Fort  Brown, 
Tex.,  from  February,  1876,  to  June,  1878. 

By  Felipe  Poey.    Notes  on  the  American  species  of  the  genus  Cybiitm. 

By  Captain  B.  H.  Pr^t.  Catalogue  of  casts  taken  by  Clark  Mills, 
esq.,  of  the  heads  of  sisty-four  Indian  prisosers,  of  various  Western 
tribes  and  held  at  Fort  Marion,  Saint  Augustine,  Fla.,  in  charge  of  Capt. 
B.  H.  Pratt. 

By  Robert  Bidgway.  On  a  new  humming-bird  {AtthU  ellioti)  ftom 
Guatemala ;  a  review  of  the  American  species  of  the  genus  Soopa  Sav- 
igny;  descriptions  of  several  new  species  and  geographical  races  of 
birds  contained  io  the  collection  of  the  United  States  National  Museum; 
description  of  two  new  species  of  birds  &om  Costa  Bica,  and  notes  on 
other  rare  species  from  that  country ;  descriptions  of  new  species  and 
races  of  American  birds,  including  a  synox^sis  of  the  genus  Tyrannus. 

By  Silas  Steams.    A  note  on  the  gulf  menhaden. 

By  Dr.  Franz  Steindachner.    Note  on  Perca  fiaveacena. 

By  Samaet  Wilmot.    Notes  on  the  Western  gizzard  shad. 

The  above  collection  constitutes  Vol.  I  of  the  Proceedings  of  the 
United  States  2f^ational  Museum,  comprising  521  pages,  octavo,  and  em- 
bellished with  8  plates  and  10  wood-cuts. 

Chief  among  these  interesting  papers  is  the  digest  of  Mr.  F.  A.  Cher's 
researches  in  the  Lesser  Antilles,  aa  given  by  Mr.  Geo.  N.  Lawrence. 
The  labors  of  Mr.  Ober  were  principally  devoted  during  two  years  to 
ornithological  observation  and  collection  on  the  island  of  Dominica, 
which  is  about  midway  iu  the  group  known  as  the  Lesser  Antilles,  being 
in  latitade  15°  20'  to  15°  45',  north;  longitude  61°  13'  to  61°  30'  west 
The  island  is  mountainous,  possessing  a  range  of  high  peaks  and  hills 
from  two  to  three  thousand  feet  in  height.  It  is  only  in  these  monnt- 
ainoua  sections  that  laud  birds  of  any  moment  are  found,  for,  in 
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bet,  along  the  coast  and  in  the  low  valleys  very  few  species  other  than 
ordinaty  sparrows,  bummiog- birds,  &c.,  can  be  obtained.  Owing  to  the 
bold,  precipitoas  character  of  the  island  coast  and  the  absence  of  small 
outlying  islands  or  detached  rocky  islets,  Mr.  Ober  fonnd  that  only  a 
few  sea  birds  were  resident 

As  for  as  known,  the  most  significant  resnit  of  Mr.  Oiler's  collection 
and  iavestigatioa  of  the  avifauna  of  the  Lesser  Antilles  is  embodied  la 
the  statement  that  each  one  of  these  several  little  islauds  constituting 
that  group  has  one  or  more  species  peculiar  to  itself  alone. 

Hr.  W.  H.  Dall  has  contributed  several  papers  to  the  Froeeedings,  de> 
BcribiDg  new  forms  of  moUusks,  both  recent  aud  belonging  to  the  Ter- 
tiary formation,  nearly  all  of  which  are  from  the  western  coast  of  tlie 
United  States,  several  being  particularly  interesting.  One  of  these 
forms  was  brought  up  on  a  soundiDg-line  by  Capt  Geo.  E.  Belknap,  of  the 
U.  S.  S.  Tuscarara,  ou  his  celebrated  sonndiog  expedition  from  Japan  to 
CaliTomia  via  the  Aleatian  Islands,  in  1871.  This  mollnsk,  a  species  of 
CkUom,  came  from  a  depth  of  6,066  feet  below  the  surfoce,  a  much  greater 
depth  than  that  in  which  any  other  species  of  the  genus  has  yet  been 
known  to  exist.  Many  of  the  other  shells  and  fossils  described  were  dne 
to  the  exertions  of  Mr.  Henry  HemphUl,  of  California,  whose  ability  as 
a  collector  stands  nnrivall^d,  and  who  kindly  presented  those  otyects, 
which  be  believed  to  be  new,  to  the  National  Museum. 

Small  but  interesting  collections  of  shells  from  "  Kitchen  Middens," 
on  the  Pacific  coast  of  Costa  Bica,  were  also  identified  by  Ur.  Dall. 
These  species,  collected  by  Drs.  Flint  and  Bransford,  are  still  fonnd  liv- 
ing in  adjacent  waters,  and  are  now  nsed  for  food  by  the  natives. 

Mr.  Dall  also  contributed  a  paper  ou  the  Limpets  and  Chitons  of  the 
Alaskan  region,  with  descriptions  of  genera  and  species  believed  to  be 
new.  This  was  illostrated  by  five  plates,  representing  chiefiy  the  teeUi 
of  these  animals,  worked  out  by  microscopical  investigations  of  bis  own. 
Some  forty-two  forms  were  figured,  only  three  or  four  having  previously 
been  known.  The  paper  contains  a  review  of  the  general  classification 
of  the  CkiUmi^tB,  based  on  the  researches  of  P.  P.  Carpenter  and  the 
antbor,  together  with  a  summary  of  the  known  facts  m  regard  to  the 
anatomy  aud  development  of  these  animals,  some  of  whioh  are  here 
stated  for  the  first  time.  A  number  of  genera  and  subgenera,  proposed 
hy  Dr.  Carpenter  in  his  nnpnbliahed  monograph  of  the  Ckitonidai,  to- 
gether with  others  heretofore  only  partially  characterized,  are  here  fully 
described  for  the  first  time. 
Mr.  B.  Bidgway  has  contributed  the  following: 
(1)  On  a  new  hummingbird  {Attkia  ellioti)  from  Guatemala  (pp.  8-10). — 
Certain  constant  difierences,  previously  overlooked  by  authors,  between 
Bpecimeus  of  Atihia  helotsce  (Less.  &  Delattr.)  from  Mexico  and  the 
birds  from  Guatemala  referred  to  that  species  ore  pointed  out  and  illus- 
trnted  by  ontliue  figures.  The  Guatemalan  bird  is  characterized  as  a 
new  species,  and  named  in  honor  of  Mr.  Dauiel  Giraud  Elliot,  the  well 
known  omitbologist,  and  a  special  anthority  on  this  family  of  birds. 
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(2)  A  review  of  the  American  ipedes  of  the  genus  Scops  Savi^y  (pp.  Si- 
ll?).— This  article  is  an  elaborate  monograph  of  tlie  American  Scopa 
owls  (species  allied  to  tlie  comiuon  screecli-owl  of  the  United  Stat«e), 
embracing  the  fall  eynonymy  and  deacriptions  of  the  known  spedes, 
two  of  which,  S.  brasilianuB  caasint,  firom  Eastern  Mexico,  and  8.  eooperi, 
from  Costa  Bica,  are  new  to  science.  The  owls  of  this  genus  have  been 
particolarly  i>erplexing  to  ornithologists  on  account  of  remarkable  vari- 
ations of  plumage,  some  species  beinj;  "dichromatic,"  while  all  vary  to 
an  unusual  degree,  according  to  locality,  the  amoant  of  iudlvidoal  vari- 
ation also  being  extraordinary.  The  present  pajier  is  an  attempt,  based 
upon  ample  material  contained  chiefly  in  the  National  Mnsenm,  to  clear 
away  the  confnston  which  has  hitherto  existed  in  regard  ta  the  relation- 
ships and  nomenclature  of  certain  forms. 

(3)  Notes  on  the  ornithology  of  Southern  Texas,  being  a  list  of  birds  ob- 
served in  the  vicini^  of  Fort  Brovm,  Texas,  from  February,  1876,  to  June, 
1878.  By  James  C.  MerriH,  Assistant  Surgeon,  U.  S.  Army  (pp.  118- 
173). — The  critical  remarks  and  synonymy  relating  to  the  species 
noticed  in  this  article  were  prepared  by  Mr.  Ridgway,  although  in  sev- 
eral instances,  throngh  an  oversight  of  his  own,  his  initials  do  not 
appear  in  connection  with  his  portion  of  the  work.  The  species  thns 
treated  by  Mr.  Ridgway,  are :  Thryomancs  beaicki  lettcogaster  {p.  121), 
Vireosylvia  Jlavo-viridis  (p.  125),  Molothrus  ameus  {pp.  130-131),  Stumella 
magna  negUcta  {p.  134),  Myiarchus  erythrocercus  cooperi  (pp.  138-141), 
yyctidromvs  albicollis  [^ip.  Ii2-li5),  Amaziliaftiscicaudata  (pp.  147-148), 
A.  yucatanensia  (pp.  148-149),  Buteo  albicaudatus  (pp.  154^150),  ^chmop- 
tila  aUAfrons  (p.  158),  and  Parragymjiostoma  (pp.  1G6-10S).  Mr.  Ridgway 
is  also  responsible  for  the  nomenclatnre  adopted  in  the  catali>gne. 

(4)  Descriptions  of  serercl  new  species  and  geographical  races  of  birds 
contained  in  the  colUtction  of  tlie  United  States  National  Museum  (pp.  247- 
252). — The  new  forms  described  in  this  article  are  the  following :  Ehod- 
inocichla  rosea  schtsfacea,  from  Mazatlan,  Western  Mexico ;  Embemagra 
rujtvirgata  crassirostris,  from  Eastern  Mexico,  and  the  U.  r.  verticaKs, 
fr-om  Yucatan ;  Loxigilla  riolacea  bahamensis,  from  the  Bahamas ;  and 
Anas  aherti,  from  Mazatlan.  A  description  is  appended  (p.  253)  of  the 
adult  female  of  Anas  wyvilliana,  Sclater,  a  recently  discovered  Sandwich 
Island  duck,  the  female  of  which  was  previously  unknown. 

(5)  Description  of  two  new  species  of  birds  from  Costa  Rica,  and  notes 
on  other  rare  species  from  that  country  (pp.  252-255). — The  new  species 
here  described  are  Tltryophilus  zeledoni  and  Pseudocolapics  lawrencii. 
The  others  noticed  are  the  very  rare  Carpodeetes  nifidus,  the  young  male 
of  which  is  here  for  the  first  time  described,  and  the  '^  Zonotrichia^, 
vulcani,  of  Boucard,  which  is  referred  to  the  genus  Jwnco,  as  the  most 
southern  form  of  that  genus,  of  which  the  common  snowbird  (J.  hije- 
malis)  is  the  representative  in  Eastern  North  America.  The  Cosfci  Itican 
bird  inhabits  the  almost  alpine  summit  of  the  volcano  of  Irazn. 

(G)  A  partial  list  of  the  birds  of  Central  California,    Bg  L.  Selding,  of 
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Stockton.  Edited  by  R.  Ridgway  (pp.  3S8-449).  Mr.  Kidgway  is  to  be 
credited  mei-ely  with  the  editing  of  this  paper  and  the  nomeuclatore 
ulopted.  The  list  is  the  most  complete  catalogue  extant  of  Oeotral  Cal- 
iforuiao  birds,  being  based  apon  the  observations  of  Mr.  Belding,  made 
dtiriug  a  residence  of  about  twenty  years  in  the  State,  and  includes  220 
species,  which,  with  very  few  exceptions,  are  represented  in  the  collection 
of  the  National  Moseum  by  specimens  (upwards  of  600  in  nombo?)  sent 
by  Mr.  Belding. 

(7)  DcscriptwM  of  new  species  and.  races  of  American  birds,  including 
a  synopsis  of  the  genus  Tyrannus,  Cuvier  (pp.  460-48C). — The  new  species 
bero  described  are  Tyranntts  laggeri,  jjrom  Demerara  and  Cayenne; 
Lickenops  perspiciUatus  andinvs,  tmm  Western  Sonth  America  (Chili  to 
Colombia);  Dacais pulcberrima  aureinucha,  from  Ecuador;  Parus  rufes- 
eetu  negtectus,  from  the  coast  of  California. 

Smithsonian  Annual  Report. — ^The  report  of  the  Institntion  for  the 
year  1878  was  presented  to  Congress  on  the  8th  of  February,  1879,  and 
10,500  copies  were  ordered  to  be  printed,  1,000  being  for  the  use  of  the 
Senate,  3,000  for  that  of  the  House  of  Bepresentatives,  and  6,600  for 
the  Smithsonian  Institution. 

For  almost  the  first  time  in  the  history  of  the  Institution,  this  report 
has  failed  to  make  its  appearance,  and  to  be  distributed  before  the  close 
of  the  following  year.  Under  ordinary  circumstances  it  should  have 
been  printed  by  the  Ist  of  July,  but  the  year  has  come  to  an  end,  and 
not  more  than  half  the  nnmber  of  pages  have  been  set  up.  This  is  duo 
to  the  fact  that  the  extra  session  of  Congress  held  in  March  last  found 
the  Public  Printer  without  any  special  appropriation  to  meet  the  cost  of 
printing ;  and  instead  of  going  on  with  the  work  ordered  at  the  previous 
session,  be  was  obliged  to  postpone  it.  Work  was,  however,  resumed 
upon  the  report  late  in  the  autumn,  and  it  will  probably  be  finished  in 
the  course  of  a  few  months.  It  is  earnestly  to  be  hoped  that  a  similar 
delay  will  not  occur  again.  The  same  cause  has  prevented  the  printing 
of  the  Henry  Memorial  volume  authorized  by  Congress  last  winter,  but 
the  work  on  this  will  soon  be  begun. 

Reports  of  the  United  States  Fish  Commission. — A  series  of  publications 
which  may  bo  considered  as  in  some  respects  connected  with  the  work 
of  the  Institntion,  not  only  in  the  personnel,  but  iu  tbo  subjects  of  natu- 
re history  discussed  and  in  the  resulting  contributions  to  our  knowledge, 
may  properly  be  here  noticed.  The  present  Secretarj-  being  at  the  head 
of  the  United  States  Commission  of  Fisu  and  Fisheries,  and  the  work 
accomplished  by  this  agency  in  increasing  and  diQ'nsing  scientific  as 
well  as  practical  information  being  quit«  within  the  objects  and  prov- 
iuce  of  the  Institution,  much  of  the  material  would  legitimately  form  a 
portion  of  the  Smithsonian  Contributions  or  Miscellaneous  Collections. 
These  reports  are,  however,  published  by  the  government,  and  are  dia- 
tribated  by  Congress.  ,  -,  . 
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ANTHEOPOLOaY. 

It  is  well  known  to  the  Board  that  the  nataral  hititory  of  primitive 
man,  especially  lu  Xorth  America,  baa  always  been  a  special  object  of 
the  attention  of  tlie  Smitlisoaian  Institation.  The  first  volume  of  its 
seriea  of  publications  consisted  of  a  work  by  Messrs.  Sqnier  and  Davis, 
entitled  "The  ancient  monaments  of  the  Mississippi  Valley,"  which, 
appearing  in  1818,  gave  a  stimulus  to  arcbffiological  rese^h  in  America, 
and  added  greatly  in  exciting  that  high  degree  of  interest  in  the  sub- 
ject, which  now  pervades  the  whole  country.  The  work,  although  thirty 
years  old,  is  still  a  standard  publication,  and  greatiy  sought  after.  It 
had  been  in  contemplation  to  repnnt  this  work,  to  meet  the  grei^t  de- 
mand ;  but  the  destruction  of  all  the  wood-cuts  by  the  disastrous  fire  of 
18C5  involved  so  great  a  cost  in  their  reproduction  that  nothing  has 
yet  been  done  in  the  matter. 

For  the  purpose  of  a  more  definite  inquiry  into  the  subject  of  mounds, 
earth-works,  and  other  remains  of  early  man  in  America,  a  large  edition 
has  been  distributed,  within  a  few  years  past,  of  a  circular  prepared  at 
the  request  of  the  Smithsonian  Institution  by  ProC  O.  T.  Mason,  aud 
a  great  many  returns  have  been  received,  containing  more  or  less  valu- 
able information  on  the  subject  in  question.  Some  of  these  responses 
will  appear  in  the  reports  of  the  Institution.  The  entire  material  is  in 
Professor  Mason's  hands  for  elaboration  and  the  preparation  of  part  of 
a  new  and  systematic  account  of  the  whole  subject,  taking  the  memoir 
of  Squier  and  Davis  as  a  basis. 

In  view  of  the  fact  that  some  of  the  most  interesting  localities  ot 
uvbieological  remains  in  the  Uuited  States  are  now  being  systematically 
explored  and  the  "finds"  removed  by  foreign  governments,  it  is  very 
desirable  that  Congress  should  make  the  necessary  appropriation  to  en- 
able this  work  to  be  done  for  the  benefit  of  the  National  Museum.  The 
remains  of  prehistoric  man,  as  well  as  illustrations  of  the  life  and  man- 
ners of  liviug  savage  races,  have  of  late  years  been  considered  the  most 
interesting  objects  of  exhibition  in  all  civilized  nations,  and  especially 
within  the  last  twenty  or  thirty  years,  and  the  greatest  efforts  are  now 
made  everywhere  not  only  to  complete  the  material  for  each  country 
itself,  but  to  obtain  supplementary  matter  from  elsewhere ;  indeed,  so 
greatly  are  these  aboriginal  objects  valued  in  many  countries  that  posi- 
tive laws  prohibiting  their  exportation  are  in  vogne,  as  in  Denmark, 
Mexico,  &c.  The  English,  German,  and  French  Governments  have  of 
Into  years  been  particularly  active  in  archeeological  research  in  America, 
Central  and  South  America  being  until  recently  the  chief  field  of  inves- 
tigation. Within  a  short  time,  however,  the  French  Government, 
through  its  agents,  has  been  diligently  occupied  in  collecting  prehistoric 
remains  along  the  coast  of  California,  and  is  about  extending  iu  work 
into  New  Mexico  aud  Arizona,  Oregon  and  Alaska,  and  many  tons  of 
the  choicest  objects  have  already  been  removed  to  Paris.  Whatever  tljc 
feelings  of  regret  on  the  part  of  Americans  at  seeing  the  i-emoval  of 
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irtides  of  sncb  valne  from  oar  coantry,  and  wtLicli  can  never  be  re- 
placed, tbere  is  do  redresa  in  the  \ray  of  prohibitiag  tbeir  collectioD 
and  its  exportation.  We  may,  however,  prevent  it  in  tbe  fhtore  by  oar 
pre-occapying  tbe  grouod.  It  ia,  therefore,  to  be  hoped  that  Congress 
Till  make  soitable  appropriations  for  the  parpoae  in  question.  Tra  or 
tventy  thousand  dollars  expended  annoally  would  enable  ns  in  a  man- 
ner to  defy  foreign  competition. 

In  the  sondxy  civil  sppropriatioQ  bill  of  March  3, 187d,  the  following 
item  was  included : 

"  For  completing  and  preparing  for  publication  the  contributions  to 
^Tortb  American  ethnology,  under  the  Smithsonian  Institutiou,  twenty 
thoosaod  dolt»9:  Provided,' That  sH  the  archives,  records,  and  mate- 
rials relating  to  tbe  Indians  of  North  America,  collected  by  tbe  geo- 
graphical and  geological  survey  of  the  Kocky  Mountain  region,  shall  be 
bimed  over  to  the  Smithsonian  Institution,  that  the  work  may  be  com- 
pleted and  prepared  for  pubUcation  under  its  direction :  Provided,  That 
it  shall  meet  the  approval  of  the  Secretary  of  the  Interior  and  of  the 
Secretary  of  the  Smithsonian  Institntion." 

Under  the  authority  of  this  enactment,  Major  Powell  sent  out  a  party 
to  make  a  renewed  examination  of  the  pueblo  viUages  of  New  Mexico, 
for  tbe  purpose  of  obtaining  more  accurate  information  for  publication 
in  the  fin^  report,  as  authorized.  Accordingly,  Mr.  James  Stevenson 
was  placed  by  M^jor  Powell  at  the  head  of  an  expedition,  and  was  ac- 
companied by  Mr.  Frank  H.  Gushing,  one  of  the  assistants  in  charge  of 
die  ethnological  department  of  tbe  National  Museum.  With  Santa  F6 
m  a  starting-point,  they  explored  several  localities  in  that  vicinity  and 
elsewhere,  and  succeeded  in  obtaining  a  large  collection  of  everything 
illDstratiug  the  manners  and  customs  of  the  pueblo  towns.  The  collec- 
tions made  have  all  been  shipped  by  the  Quartermaster's  Department, 
under  the  order  already  referred  to,  and  are  expected  to  arrive  in  a  few 
veeks.    The  whole  mass  occupies  nearly  one  hundred  boxes. 

The  operations  of  Messrs.  St«venson  and  Coshing  have  been  much 
fiicilitated  by  means  of  letters  furnished  by  tbe  Secretary  of  War  and 
Generals  Sherman  and  Meigs  totheofficers  of  the  military  posts.*  Qon- 
eral  Hatch  took  a  special  interest  in  the  subject,  and  issued  a  circular 
calling  attention  to  the  mission  of  the  party,  and  inviting  cooperation 
•War  Dkpartmest, 
<}Oaiitermaster-Ornerai.'s  Ofpicb, 

Wtukingtom,  D.  C,  June  ID,  1879. 
But :  Ton  are  loapectfOUy  InfonDed  that  yoar  oommnDioation  of  the  12th  iostaut,  re- 
qucstiug  that  acircnlarbe  isanod  anthorizingtboQuartemiaster'sDepartment  to  receive 
from  parliiv  living  at  or  near  military  puats  and  tofomanl  to  Washington  any  articles 
ialcndeiJ  Tar  the  Na1  ional  Hni«enm,  has  been  TefoiTi>(l  by  the  Secretory  of  War  to  tiiLi 
oScc  for  nport,  and  this  day  returned  with  tbe  following  remarks : 

"Tbe  Qnartermast^a  Departmont,  nnder  existing  ordeis,  iransporta  to  the  National 
Unwuin  the  collections  of  United  States  surveys  and  exploring  expeditions,  organiced 
nwler  the  War  Department. 

)  (Fortv-flfth  CoDnreaa.  thlid  seuion,  oImd,  J83},  m^ 
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from  all  qnartera.  The  effect  of  this  was  seen  in  the  ready  assiatanoe 
rendered,  and  in  the  Damerona  contributions  by  both  the  military  und 
civil  residents  of  the  district  The  material  result  of  this  expedition 
■will  perhaps  be  thrown  in  the  shade  by  the  iuformatioo  obtained  by  Mr. 
Cushing  in  regard  to  the  manners  and  customs  of  the  Indians.  Secur- 
ing their  conddence  to  a  greater  degree  tlian  any  preceding  traveller, 
his  pn^sence  has  been  permitted  at  the  performance  of  their  most  sacred 
rites;  and  the  publication  of  his  report  by  Mtyor  Powell  may  be  looked 
for  as  promising  to  be  of  intense  interest. 

A  very  important  addition  made  during  the  year  to  the  etfanological 
department  of  the  National  Museum  is  the  collection  of  Indian  por- 
traits and  scenes  paiuted  by  Mr.- -George  Catliu,  aud  presented  by 
Mrs.  Harrison,  widow  of  Thomas  Harrison,  of  Philadelphia. 

There  have  been  two  of  the  ao-catled  Gatliu  coltectious.  The  first  is 
that  which  was  exbibited  by  Mr.  Catlin  many  years  ago,  in  the  United 
8tat«.s,  and  afterwards  taken  to  Europe  and  shown  in  the  principal 
capitals.  It  made  Mr.  Catliu's  reputation  as  an  artist  and  ethnologist, 
and  furnished  the  material  for  his  great  work  on  the  Kortb  American 
Indians. 

Several  years  ago,  Mr.  Harrison,  being  in  Belgium,  found  Mr.  Catlin 
there  very  much  embarrassed  financially,  and  in  danger  of  having  his 
entire  gallery*  sold  for  a  trifie.  Ho  advanced  the  money  to  relieve  Mr. 
Catliu's  embarrassment,  aud  took  the  collection  as  security,  with  the 
understanding  that  at  any  time  within  a  certain  period  of  years  it  could 
be  redeemed.  This  was  out  of  Mr.  Catliu's  power,  and  the  collection 
was  transferred  to  Philadelphia,  where  it  was  stored  for  many  years, 
and,  as  stated,  baa  just  been  presented  by  Mrs.  Han-ison. 

After  i);irting  with  his  first  g^lery,  Mr.  Catlin  traveled  extensively 
in  Wctttern  North  America  and  through  Soatb  America,  and  obtained 
many  a<ldilional  sketches  of  much  interest  This  second  collection  was 
brought  liomo  years  ago  by  him  to  Washington  in  the  hope  of  selling 
it  to  the  government,  and  was  exhibited  in  the  npper  hall  of  the  Smith- 
tlie  National  Musoum  the  nittmate  place  of  deposit  and  Bafecnatodf  of  all  these  coUeo- 

"It,  under  tlio  Iawb  ftod  ontora Telating  to  the  Ceiit«iinial  ExbibitioD,  transport«d 
to  Phlt^ulclphia  various  and  extensive  collrctioDS  for  that  exhibition ;  many,  if  not 
moBt,  of  which  were  fiDally  bioaght  to  Waahington,  for  deposit  in  the  National 
Hnseum. 

"I  recominoiK]  tliut  the  request  of  the  directorof  the  National  UnBoam  und  Bectctaiy 
of 'Uifl  Smithsonian  Institution  be  (granted." 

Very  roiipectfnlly,  yonr  ot>edient  servant, 

U.  C.  Meiqs, 
QaartermatUr-Geueml,  Srmel  Major-Gmerai,  V.  8,  A. 
Prof.  Spf.scer  F.  Baiiu>, 

Secrflarg  Sjnithionian  Iniliiulion,  WatkitigUni,  D.  C. 

War  Dkpabtmekt, 
Wathingtoa.lt.  C,  June  21,  lit79. 
Sir:  Gcp]_viiig  to  your  letter  of  the  12th  instant,  in  which  yon  request  that  tbe 
-Qnartormoster's  Department  be  antlioiized  to  teceive  &om  parties  living  at  gr  near 
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nojan  Building  (then  otherwise  imoecapied),  under  the  care  of  Mr.  Gat- 
Sd  himself.  Hti,  however,  died  before  anything  was  accomplished, 
aofl  tJie  pictures  were  packed  up  and  stored  in  the  SmithsoDiao  base- 
ment until  1876,  wheo  the  heirs  had  them  transferred,  for  the  purpose 
of  exhibition  at  the  CenteDoia].  They  are  still  displayed  in  Pliiladel- 
phia  as  a  part  of  the  collections  of  the  permanent  exhibition. 

Among  particularly  noteworthy  contributions  to  the  Museum  during 
the  year  is  a  series  of  specimens  of  North  African  pottery,  fnmiKbed  by 
Mr.  George  Maw,  of  England,  to  whom  the  National  Museum  is  indebted 
for  the  donation  of  his  display  of  ceramic  wares  made  at  Philadelphia 
and  which  is  now  id  the  permanent  exhibition  building. 

The  Natiouat  Musenni  of  Mexico  bos  furnished  a  cast  of  the  calendar 
stone  of  the  city  of  Mexico,  and  the  originals  of  many  rare  aud  remark- 
able articles. 

A  collection  of  Draziliun  pottery  by  Mr.  Steere  has  already  been  meo- 
tioued,  as  also  a  fine  collection  of  New  Mexican  objects  b>  Mr.  Metcalfe. 
An  extremely  interesting  collection  of  prehistoric  articles  of  Fi-ance  and 
other  localities  in  Europe  was  presented  by  Mr.  Gaston  L.  Feuanlent,  of 
Sew  York.  The  great  archieological  knowledge  of  this  gentleman  ren- 
ders this  collection  particnlarly  valuable  in  the  authentic  iudication  of 
the  character  of  the  difierent  pieces. 

Under  the  general  headof  "Explorations"  will  be  found  mentioned  a 
considerable  number  of  researches,  having  in  view  the  collecting  of 

militaty  posts,  aud  to  furnurd  Ui  Wasbiugtaa,  b;  the  UHiial  military  chaunelH,  an;  ar- 
ticles inl  ended  for  tbe  Nalionat  Museuni,  I  Lave  the  booor  toiofunn  joutbat  instruc- 
lioat  have  been  given  in  sccoidonce  with  yoor  wiiiheB. 
V«iT  respecUoll;, 

G.  W.  McCKABY, 

Secretary  of  War. 
Prof.  Spencer  F.  Baird, 

£«r«(aff  SMiU*Mtoi(  JattiNtioit. 

[Oeaeral  Orders  No.  65.]  Hb&DQDartsrs  OF  TBE  Armt, 

Adjutant  General's  Office, 

TTaiAinifdni,  Jnly  1,  1679. 
By  direction  of  the  Secretary  of  War,  the  following  is  published : 
The  Qaartennastot's  Dopanment  is  anthorized  to  leu^ive  froni  parties  living  at  or 
Mar  military  posta  on;  aiticica  intended  tor  thu  National  Uusonm,  and  fomord  fhem 
lo  Washington,  under  thu  rcgalutions  govcniitig  tnuiiiportation  of  military  property, 
•Oil  on  the  snaic  furtus  of  billa  of  lading.     The  packages  to  be  mitrked,  "National  Mu, 
■earn,  cart)  Depot  Qnaricnuaater,  Washington,  D.  C.,"  and  setttoment  to  be  mado  by 
the  Qoarlermastet's  Department, 
fij  command  of  Oeneru.  6HERUAN : 

E.  D.  TOWKaKND, 

Aijntant  Gmrral, 

HEADquABTXits  District  op  New  Mexico, 

Santa  F€,  X.  M.,  Septriitber  5,  1879. 
T»  all  offlan  of  Ibe  Army  irrmng  In  the  diitrict  of  Hai}  MexUo : 
Tbe  fullotving  letter  Is  pablished  for  your  information: 
ia  Mr.  Jomea  Stevenson  may  find  it  impoeuble  to  visit  all  posts  of  the  district  offl- 
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aicluBological  and  anthropological  material,  aod  the  list  of  donations 
gives  an  acconot  of  those  of  leas  moment.  Hie  most  important  explora- 
tioas  are  those  of  M^jor  Powell  and  Mr.  E.  W.  Xeleon. 

Considering  the  subject  geographically,  we  may  refer,  for  Alaska,  to 
the  labors  of  Messrs.  Ndson  and  Tomer ;  for  Kew  Mexico,  to  those  of 
Messrs.  Metcalfe,  Stevenson,  and  Cashing.  From  the  interior  of  the 
United  States  the  archieologioal  collections  have  been  very  many,  and 
will  be  fonnd  detailed  in  the  list  of  donations. 

From  Mexico  the  most  important  material  has  been  ftimished  by  the 
National  Museam  of  Mexico  and  by  Professor  Dag^.  From  the  former 
have  been  received  a  very  excellent  model  of  the  famous  calendar-atone, 
and  numerous  articles  of  obsidian,  stone,  pottery,  &c.  Professor  Dug^ 
has  contribnted  a  diminutive  human  fiice  carved  in  iron  pyrites,  with 
small  opals  for  eyes.  The  collections  of  Professor  Steere,  &om  Brazil, 
have  already  been  referred  to.  From  Europe  we  have  a  very  intereet- 
ing  collection  of  prehistoric  remains,  especially  from  France,  presented 
by  Mr.  Gaston  L.  Feuardent;  and  pottery  from  Persia,  Morocco,  ^id 
other  countries,  by  Mr.  George  Maw,  of  London. 

Cattg  of  Indian  heads. — Befeience  was  made  in  the  report  for  1877  to  a 
series  of  casts,  made  by  Mr.  Clark  Mills,  at  the  joint  expense  of  the  Smith- 
sonian Institution  and  the  Peabody  Museum  at  Cambridge,  of  tbe  iaces 
of  sixty-flve  Indians  held  as  prisoners  of  war  at  Saint  Augustine,  in 
Florida,  these  representing  quite  a  number  of  different  tribes  and  fur- 
nishing a  very  rare  opportunity  of  securing  life-like  reproductions  of  the 
Indian  physiognomy.  The  Indians,  as  a  rule,  are  averse  to  such  an  opera- 
tion, and  but  few  such  casts  are  extant  in  any  anthropological  muBcum. 
The  few  series  distributed  of  duplicates  of  these  ropresentations  have 
been  much  appreciated. 

After  the  discharge  of  the  Saint  Augustine  prisoners,  or  their  trans- 

cera  eerving  therein  bk  solicited  to  contribute  any  Indian  relics.  specimenB  of  oatnral 
history,  curiosities,  &«.,  that  may  bo  obtainable  in  their  neigbborbood,  and  addteas 
them  to  Ht.  Stevensan,  care  of  otuef  qaartermaBtot,  district  of  New  Mexico,  sending 
the  same  by  any  government  Cranq>ortation  leaving  their  jKHtts  for  Santn  F^. 
EnwARD  Hatch, 
Colonel  Xintk  Catatrn,  Comniandlng. 

"Smithsonian  &STrrtiTiON,  WaaUngton,  Juts 7,  1979. 
"Mr.  James  Stevenson,  tlie  bearer  of  this  letter,  has  been  instructed  by  the  Smith- 
sonion  Institution  to  visit  Now  Mexico,  Arizona,  and  otht^r  portions  of  the  Southwest 
for  the  purpose  of  prosecuting  investigations  in  ethnology  and  natoml  liistory. 

"I  therefore  commend  him  to  the  kind  atteution  of  officers  of  tlie  United  States 
Army,  civilian  ofBcera  of  the  United  St&tes  Government,  correspondents  of  the  Smith- 
sonian Institution,  and  the  friends  of  science  geuorally.  All  aid  rendered  liim  in  bia 
vork  orcontributionaofspocimons  through  him  to  theNational  Museum  of  the  United 
States,  will  be  duly  acknowledged  by  tbe  Smithsonian  Institntion. 

"  Hr.  Stevenson  is  authorized  to  make  use  of  all  facilities  granted  to  the  SmilbsonJan 
Institntion  by  railroad  companies  aud  the  War  Department  in  the  transportation  of 
oolleotiouB  made  or  otherwise  obtained  by  him. 

"  SPENCER  F.  BAIRD, 
"Acntory  Aniekaonioi  iMfttatioa." 
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tee  to  oOier  stations,  Gapt.  B.  H.  Pratt,  United  States  In&ntry,  who  had 
tbem  in  command,  and  who  bad  become  greatly  interested  in  all  meas- 
ares  looking  towards  the  edncation  of  the  Indians,  was  anthomed  by  the 
gDTemment  to  bring  a  nnmber  of  yonng  Indians  of  both  sexes  to  the 
school  for  colored  youth  so  saccessfiilly  condacted  by  General  Armstrong 
at  Hampton,  Va.  This  having  been  acoompltshed,  an  opportunity  was 
Amiished  of  extending  the  series'  of  casts,  and  Mr.  Olark  Mills  again 
Tolnnteered  his  services  to  do  the  work,  simpty  for  his  expenses.  Gap- 
tain  Pratt  accordingly  made  the  arrangements  for  its  ezeontion.  This 
■eeoud  series  makes  tiie  entire  nnmber  of  representations  of  Indians  in 
die  mnseom  abont  one  hundred.  These  casts  are  valuable  to  os,  both  m 
anthropologic  representations  in  themselves  and  as  ftunlafaing  the  means 
of  producing  lay  figures  in  great  nnmber  and  variety  to  display  the  many 
seta  of  Indian  clothing  and  equipment  now  forming  part  of  the  general 
oidlection. 

In  this  connection  it  may  be  mentioned  that  Captain  Pratt  has  more 
recently  established  a  special  school  for  the  education  of  Indian  youth, 
of  both  sexes,  at  Garlisle,  Pa.,  using  the  government  barracks  fbr  its  ac- 
commodation. Here  he  expects  to  bring  together  between  three  and 
four  hundred  individuals  and  has  every  assurance  of  a  successful  experi- 
ment. 

EXPLOBAIIONS. 

Among  the  operations  of  the  Smithsonian  Institution,  especially  fos- 
tered Irom  the  beginning  by  my  predecei^sor,  and  looked  upon  by  him  as 
one  of  its  most  importantfunctions,  is  that  of  exploration  in  littie-known 
regions  of  North  America.  It  was  his  policy  not  to  use  the  funds  of  the 
Institution  in  purchasing  collections  already  made,  but  rather,  by  means 
of  occasional  grants  of  money  in  small  sums,  either  to  fit  out  small  parties 
starting  from  Washington,  orto assist  correspondents  of  the  Institution, 
wherever  they  might  be  resident,  in  making  researches  in  tbeir  own 
vicinity.  These  labors  generally  includeil  more  than  one  branch  of  sci- 
tnce,  and  in  their  aggregate  have  tended  very  largely  to  give  the  So- 
tionat  Museum  its  remarkable  number  of  type  specimens.  Thus  grants 
of  money  were  made,  of  various  sums,  from  $5  to  $350,  very  rarely  ex- 
ceeding the  latter  amount  in  any  one  year  to  any  one  agent. 

The  results  of  the  explorations  condensed  in  whole  or  in  part  by  the 
Smithsonian  Institution,  in  ISTO,  have  not  been  inferior  in  importance 
to  those  of  any  previous  year ;  in  fact  they  have  seldom  been  exceeded ;  re- 
sulting not  ouly  in  bringing  together  many  new  facts  in  natural  history 
and  ethnology,  but  also  in  adding  large  collections  to  those  already  in 
hand.  The  prospect  of  hilling  a  new  building  capacious  enough  to  ac- 
commodate whatever  may  be  received  in  this  direction  was  an  encour- 
agement to  utilize  opportunities  of  obtaining  objects,  from  which  we 
were  formerly  deterred  by  want  of  space. 

Among  the  more  important  explorations  made  under  the  auspices  of 
the  Smithsonian  Institution  in  1879,  may  be  mentioned  that  of  Mr.  £.  W. 
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Kelson  in  Korthwestera  Alaska.  As  explained  in  previong  reiiorts,  Mr. 
!Nel8on  was  oomiaated  by  tlie  Smitlisonian  Institution  to  Geoeral  Myer 
as  a  signal  observer  at  Saint  Michael's,  astation  on  Norton  Soond,  eonth 
of  Beiiring  Strait — a  district  of  very  great  interest  in  both  an  ethnologi- 
cal and  nataral-history  point  of  vievj  and  although  numerODs  colleo- 
tions  had  preTiously  been  received  firoui  that  region,  as  made  by  Messrs. 
Dall,  Kennicott.,  Pease,  Bannister,  ^nd  Turner,  there  was  still  enoagh 
unaccomplished  to  make  it  important  that  the  work  should  be  con- 
tinued. The  institution  was  fortunate  in  being  able  to  secure  the  aid  of 
Mr.  itfelson,  as  being  a  most  excellent  naturalist  and  particularly  well 
acquainted  with  the  vertebrate  animals  of  North  America. 

Kr.  Nelson  proceeded  to  his  station  at  Saint  Michael's,  and  has  re- 
mained there  ever  since,  of  course  devoting  the  principal  portion  of  bis 
time  to  bis  duties  as  signal  observer,  and,  it  is  understood,  to  the  satis- 
faction of  bis  superiors,  while  bis  leisure  has  ttoen  employed  in  making 
observations  and  collections  of  natural  history.  Previous  reports  have 
noted  the  additions  already  made  by  him.  The  collection  of  1S79  is 
especially  important  in  an  ethnological  point  of  view ;  not  less  than  three 
thousand  specimens  of  Indian  and  Esquimaux  work  in  the  way  of  carv- 
ioga,  implements,  clothing,  domestic  and  household  utensils,  games,  &&, 
have  been  received.  These  filleil  fourteen  large  boxes,  the  remainder  of 
the  collection  coDsistiug  chicfiy  of  birds,  eggs,  and  fishes.  The  totaH. 
number  of  pieces  furnished  by  Mr.  Nelson  amounts  to  2,935. 

Mr.  Nelson  is  prepariug  an  elaborate  report  on  the  natural  history 
and  ethnology  of  Northwestern  Alaska  for  publication  after  his  return. 

The  labors  of  Mr.  Lucien  M.  Turner  in  the  Aleutian  Islands  have  also 
been  prosecuted  during  the  year,  and  have  furnished,  as  heretofore,  a 
large  amount  of  inter cstiug  material  for  the  National  Museum. 

Mr.  Turner,  as  mentioned  in  previous  reports,  like  Mr.  Nelson,  is  one 
of  the  observers  of  the  United  States  Signal  Service,  and  has  under  his 
charge  a  number  of  tcmt>orary  stations  along  the  entire  extent  of  the 
Aleutian  Itjlaods.  The  supervision  of  these  stations  makes  it  necessary 
for  him  to  go  from  point  to  point  as  an  opportunity  is  famished,  thus 
allowing  a  chance  to  study  the  natural  history  and  ethnology  of  a 
widely- ox  tended  region.  The  greater  part  of  the  season  of  1879  was 
passed  at  Sitka,  his  principal  station,  however,  being  Unalaska. 
Among  the  collections  sent  down  by  him,  besides  some  very  finely- 
prepared  specimens  of  birds  (among  them  species  of  great  rarity))  was 
a  series  of  very  elaborate  and  deUcate  carvings  in  bone  made  by  t^e 
Aleutian  Islanders. 

Capt.  L.  A.  Beardslce,  of  the  Navy,  who  for  several  years  had  been 
detailed  by  the  Navy  Department  to  take  charge  of  the  steamers  fur- 
nished to  the  United  States  Fish  Commission,  especially  the  "Bine 
Light"  and  the  "  Speedwell,"  was  sent  out  during  the  early  part  of  the 
year  in  command  of  the  sloop-of-war  Jamestown  to  look  after  the 
interest  of  the  citizens  of  the  United  States  in  Alaskan  wateiB.    With 
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Ktka  as  his  headquarters  he  was  enabled  to  exercise  a  sapemsioD  over 
the  ladiana  of  the  adjacent  parts  of  the  conntry. 

The  experience  which  Captain  Beardstee  acquired  daring  his  service 
with  the  Fish  Commission,  in  malting;  observations  on  the  natural  and 
physical  <Tonditioo8  of  the  water,  prepared  him  more  fully  for  his  re- 
searches in  this  new  field,  aod  the  Institution  gladly  accept  his  offer 
of  ser\-ice  and  supplied  him  with  necessarj'  apparatus.  No  specimens 
have  so  far  been  reiseived  from  Captain  Beardslee,  but  a  consignment  is 
eipeeCed  in  the  early  part  of  1880. 

An  extensive  exploration  of  the  islands  and  waters  of  the  North 
Pacific,  indeed  even  through  Behring  Strait,  was  made  during  the 
bat  Bommer  by  the  "Bichard  Bnsb,"  Captain  Bailey,  commander. 
Before  starting,  her  surgeon.  Dr.  White,  of  ttie  Marine  Hospital  Serv- 
ice, offered  his  services  to  the  Institution  in  making  such  collections  as 
might  be  designated ;  and  as  a  trained  mituralist,  experienced  in  re- 
Bearcb,  having  prosecuted  his  studies  in  Edinburgh  under  the  direction 
of  Sir  Wyville  Thompson  and  others,  his  proposition  was  gladly  ac- 
cepted. Many  collections  of  much  interest  were  made  by  Dr.  White 
and  duly  received  by  the  Smithsoninn  Institution.  They  consist  for 
the  most  part  of  embryonic  or  fcetal  seals,  porpoises,  &c,  various  fishes, 
and  many  marine  invertebrates.  Skins  and  skeletons  of  several  spe- 
cies of  seals  were  also  included. 

The  "Jeannette." — Much  interest  was  excited  during  the  past  year  by 
the  announcement  that  the  "  Pandoi-a,"  an  English  vessel,  which  had 
already  been  engaged  in  Arctic  research  in  the  hands  of  Capt.  Allen 
Yonog  was  to  be  employed  in  a  similar  service,  entirely  at  the  expense 
of  Mr.  James  Gordon  Bennett,  of  New  York,  as  the  "  Jeannette," 
under  the  command  of  Lieutenant  De  Long,  an  officer  of  the  United 
States  Navy,  who  had  already  had  a  Northern  experience  in  the  Green- 
land Seas  wUUe  in  search  of  the  "  Polaris."  The  "  Jeannette  "  was  taken 
by  Lieutenant  De  Long  to  San  Francisco,  by  way  of  Cape  Horn ;  her 
rammander  retnming  overland  to  the  East,  and  spending  some  time  in 
WasliiDgton  in  obtaining  his  outfit  and  instructions.  The  Smithsonian 
Institution  was  requested  by  Mr.  Bennett  to  nominate  a  competent 
naturalist  for  the  expedition,  and  selected  Mr.  Raymond  L.  Newcombe, 
of  Balem,  Mass.,  who  joined  the  steamer  in  San  Francisco,  and  with  her 
left  for  tbe  North.  Letters  received,  both  from  him  and  Captain  De 
Long,  and  written  at  Saint  Michael's,  Alaska,  show  that  a  large  amount 
of  work  has  been  accomplished  in  the  way  of  natural  history  research  ; 
and  it  is  hoped  that  the  results  of  the  expedition  will  be  commensurate 
with  the  expectations  of  all  interested.  At  the  last  advices  from  tbe 
"Jeannette"  she  was  seen  by  a  whaling  captain  in  the  vicinity  of  Wran- 
Rel  Land,  this  being  her  main  objective  point. 

Professor  Jordan,  who  has  been  detailed  by  Mr.  Goode  to  work  up 
the  fisheries  of  the  Pacific  coast  of  the  United  States,  reported  at  tbe 
Smithsonian  Institution  in  Washington,  in  December,  1870,  and  there 
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received  the  oecessaiy  iustructioDS  for  his  work.  At  the  latest  advleea 
he  had  reached  San  Diego  and  commenced  his  InvestigationB  of  the 
flsheries,  with  the  promise  of  exhaustive  results  there  and  at  other 
points  on  the  qoast.  He  is  provided  by  the  National  Mnseum  with  tJhe 
necessary  apparatus  for  making  coUectioos  on  a  liberal  scale,  to  serve 
as  illustrations  of  the  fishery  statistic^. 

The  collecting  and  exhibition  of  whnt  may  be  considered  voncbers  of 
his  labots  are  very  nex^ssary,  since  the  names  of  onr  Eastern  epeciea 
are  largely  appUed  to  Western  forma  in  every  respect  different  frmn 
them;  and  without  the  means  of  examination  and  comparison  macb 
confusion  would  result.  Thus,  what  is  called  cod  in  San  Francisco  has 
no  relation  to  the  cod  of  the  Eastern  coast,  belonging  to  an  entirely 
different  group. 

Among  the  explorations  of  the  year,  and  especially  rich  in  ethno- 
logical results,  is  that  prosecnted  by  Mr.  S.  T.  Walker,  on  the  west 
coast  of  Florida.  With  this  gentiemen  the  Institution  has  been  in  com- 
mnnication  for  several  years,  and  has  received  from  him  many  valuable 
archieologioal  objects.  During  the  past  year  he  has  been  engaged  in 
a  systematic  survey  of  the  mounds  in  the  vicinity  of  Clear  Water,  Fla., 
and  has  found  evidence  to  show  that  at  the  time  of  their  construction 
white  men  were  in  the  vicinity,  from  whom  were  obtained  numerous 
articles  of  ornament,  &c.  Conspicuous  among  these  are  gold  and  silver 
beads,  portions  of  bronze  fittings  of  gun  locks,  Venetian  beads,  frag- 
ments of  Spanish  pottery,  &c  From  all  the  indications,  it  is  possible 
that  these  were  obtained  from  some  of  the  early  Spanish  invaders,  or 
other  whites,  at  no  distant  period  from  the  time  of  De  Soto's  conquest. 

Many  collections  of  reptiles,  living  and  in  alcohol,  fishes,  mammals, 
and  birds  have  also  been  furnished  by  Mr.  Walker. 

Mr.  James  W.  Milner,  the  Assistant  Fish  Commissioner  of  the  TTnited 
Sfjites,  was  obliged  by  ill  health  to  spend  the  winter  of  18iS-'79  in 
Florida,  making  his  home  at  Homosassa,  on  the  west  coast.  Here, 
although  greatly  enfeebled  by  disease  which  in  a  great  measure  crippled 
his  efforts,  he  obtained,  with  the  help  of  those  about  him,  very  valuable 
collections  of  prehistoric  remains,  birds,  fishes,  and  other  natural-history 
objects. 

Mexico. — Mr.  Silas  Stearns,  formerly  of  Pensacola,  and  for  several 
years  a  valued  correspondent  of  the  Smithsonian  Institution,  in  the  early 
part  of  last  summer  was  detailed  by  Mr.  Goode  to  collect  the  statistics 
of  tish  and  the  fisheries  on  the  Gulf  of  Mexico  in  the  interest  of  the  fish- 
eries branch  of  the  census.  For  this  purpose  be  chartered  a  small  sloop 
for  use  in  prosecuting  bis  work.  From  time  to  time,  without  iuterfering 
with  his  regular  duty,  he  has  succeeded  in  securing  numerous  objects  of 
natnral  history  for  the  l^ational  Museum,  among  them  quite  a  number 
of  fish,  some  of  these,  probably,  new  to  science. 

Mr.  ICobert  Bidgway,  curator  of  ornithology  in  the  National  Musenm, 
accompanied  by  a  friend,  Mr.  H.  W.  Hensbaw,  made  an  expedition  to 
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Cobb's  Island,  off  the  Eastern  Shore  of  Virginia,  daring  the  past  som- 
mer,  for  the  purpose  of  collecting  ekiaa  of  the  adalt  aod  young  water 
birdB  abonnding  in  that  vicinity.  Although  rather  late  in  their  ouder- 
tafeiog  (Jolr  29)  they  were  quite  Roccessfiil,  obtaining  a  number  of  iu- 
teresting  species  during  their  stay  of  ten  days. 

For  several  years  past  Mr.  F.  A.  Ober  has  been  engaged,  nader  the, 
aospices  of  the  SmittisoDian  Institution,  in  making  observations  and 
collections  in  natural  history  and  archfeolog^'  in  the  West  bidia  Islands ; 
this  group,  strange  as  it  may  appear,  fumishiog  almost  a  virgin  field  of 
research.  In  the  course  of  his  labors,  beginning  in  1877,  Mr.  Ober 
visited  a  number  of  the  islands  and  collected  many  specimens ;  of  these 
the  birds  have  already  been  worked  np,  fully  catalogued,  and  described 
by  Mr.  Lawrence  in  the  proceedings  of  the  National  Museum.  No  less 
than  twenty  new  species  of  birds  have  been  added  to  science,  and  a  great 
deal  of  information  obtained  in  regard  to  their  geographical  diatribn. 
tioo.  The  National  Museum  is  now  in  possession  of  what  in  believed  to 
be  the  most  complete  collection  of  West  Indian  birds  extant ;  a  very 
important  corollary  to  its  North  and  Central  American  series.  The  other 
collections  made  by  Mr.  Ober  were  mainly  of  archfeological  objects  and 


Mr.  Ober  has  lately  published  an  interesting  account  of  his  travels, 
entitled  "Camps  in  the  Caribees." 

Prof.  J.  B.  Steere,  of  the  University  of  Michigan,  at  Ann  Arbor,  who 
has  an  excellent  record  as  an  explorer  in  China,  Formosa,  and  else- 
where, invited  the  Smithsonian  Institution  to  a  co-operation  in  a  pro- 
posed exploration  of  the  Amazon  Eiver  during  the  past  summer.  He 
was  accordingly  provided  with  certain  apparatus  and  material  for  col- 
lecting, and  made  excelfent  use  of  his  opportunities.  Since  his  retnm 
he  has  contributed  to  the  National  Museum  a  collection  of  the  ancient 
pottery  ft<Qm  the  island  of  Maranon,  and  other  localities  in  the  Amazon 
Biver,  thus  filling  a  very  serious  gap  in  our  archaeological  museum. 
During  Professor  Steere's  previous  explorations  in  the  East,  the  Smith- 
Boniao  Institution  was  the  consignee  of  his  collections,  and  rendered 
mocfa  service  in  securing  their  safe  and  inexpensive  transmission  to 
America. 

Dr.  Charles  J.  Hering,  of  Paramaribo,  Surinam,  still  maintains  his 
interest  in  the  Smithsonian  Institution,  by  sending  to  it  collections  in 
natural  history  and  archseology.  Several  parcels  have  been  forwarded 
by  him  during  the  past  year,  the  contents  of  which  will  be  mentioned 
imder  his  name  in  the  list  of  acquisitions. 

Dr.  Otto  Finscb,  the  eminent  ornithologist  and  naturalist,  and  tat 
many  years  director  of  the  Natural  History  Musenm  at  Bremen,  in 
Germany,  after  completing  his  lecent  explorations  in  Siberia,  under- 
took to  visit  the  islands  of  the  Pacific  Ocean,  partly  in  the  interest  of 
the  Berlin  Mnsenm,  partly  at  the  expense  of  the  Humboldt  Exploration 
Fond,  and  partly  at  his  own. 
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Having  offered  his  Bervices  to  the  TTDited  States  Fish  CommissioD  in 
any  way  connected  with  his  labors,  lie  was  requested  to  bring  over  a 
coosigniDent  of  German  carp,  a  fish  which  promises  to  be  of  great  valne 
in  American  pisciculture.  This  was  done  by  him,  and  he  delivered  to 
the  United  States  carp  ponds,  in  Washington,  a  number  of  these  fishes 
in  a  healthy  condition,  which,  it  is  hoped,  will,  in  a  few  years,  be  the 
progenitors  of  a  large  namber  of  that  species  of  fish. 

In  order  to  enable  Dr.  Finsch  to  carry  on  his  Polynesian  reseorehes  to 
better  advantage  and  at  less  exjiense  to  himself,  free  passes  and  redaoed 
passage  tickets  for  himself  and  party  were  obtained  from  several  (>f  the 
transcontineDtol  railroad  companies.  The  Smithsonian  Institution  pro- 
vided Dr.  Finsch  with  a  partial  outfit  for  marine  exploration,  including  a 
supply  of  alcohol  for  the  preservation  of  reptiles  and  fishes.  Dr.  Finsch 
proceeded  first  to  the  Sandwich  Islands,  and  then  to  the  Fijis,  and  at 
the  latest  advices  he  had  reached  one  of  the  groups  of  the  Marshall 
Islands. 

EXCHANGES. 

As  was  explained  in  the  report  for  1878,  the  system  of  international 
exchanges  organized  by  the  Smithsonian  Institution  nearly  thirty  years 
ago  has  long  been  considered  one  of  its  most  important  functions,  and 
no  greater  obstrnction  to  the  intercourse  between  the  scientific  institu- 
tions of  the  Old  World  and  New  can  be  imagined  than  that  of  an  intei^ 
niptioQ  of  this  work.  As  already  stated,  an  organization  intended  pri- 
marilyto  aid  in  the  prompt  transmission  of  the  publications  of  the  Insti- 
tution to  its  correspondents,  at  home  and  abroad,  was  extended  so  as  to 
include  the  corresponding  exchanges  of  other  institutions ;  this  has  now 
resulted  in  fiimiahing  by  far  the  most  extensi^  system  of  exchanges  in 
existence,  the  benefits  of  which  are  experienced  and  appreciated  all  over 
the  world. 

The  foreign  agencies  employed  in  the  Smithsonian  excbaages  are  of 
three  classes. 

First.  Individuals  or  firms,  some  of  them  salaried  by  the  Institution 
and  devoting  more  or  less  of  their  time  to  its  work. 

Second.  Learned  societies  or  universities,  which  do  on  a  small  scale  in 
their  respective  countries  what  the  Smithsonian  Institution  does  on  a 
larger  scale  for  the  worid  in  general. 

Third.  Special  government  bureaus  of  international  exchange,  organ- 
ized for  the  purpose.  It  is  quite  probable  that  theuumber  of  this  class, 
now  restricted  to  four,  namely,  the  Commission  Beige  des  ^changes 
intern ationaux,  the  Commission  Fraugaise  des  ^changes  intemationanx, 
the  Bureau  central  scientifique  of  Haarlem,  and  the  Bundes  Canztei 
for  Switzerland,  will  be  increased  until,  possibly,  in  time,  the  greater  part 
of  the  ser  vice  in  Europe  in  connection  with  the  Smithsonian  Institution, 
may  be  performed  by  them.  This  will,  of  course,  constitute  a  verj-  de- 
sirable aid  to  the  Smithsonian  Institution  and  to  the  second  doss  men- 
tioned, especially  as  to  the  expenses  of  the  work. 
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The  operatioDS  of  the  Gommutsioti  Fran^aise  des  ^chauges  interna- 
ticHiaax,  inaugurated  in  1678,  have  couutautly  improved  in  extent  and 
efficiency  til  rough  1S71>,  a  large  number  of  bozea  having  been  exchanged 
between  it  and  the  Smithsonian  Institution  to  the  entire  satiBftiction  of 
both  parties.  S'umerous  appUcationa  have  been  made  by  the  French 
boreaa  to  the  Smithsonian  Institution  for  special  works,  public  or  private, 
required  by  the  governmental  bureaus,  especially  for  the  national  library, 
the  ministry  of  public  instruction,  etc.  On  receipt  of  these  applications 
drcnlars  were  sent  to  varioas  parties  interested,  and  a  large  nomber  of 
suceptable  returns  promptly  received  and  duly  forwarded  by  the  Inst!- 
tntion.  On  the  other  hand  applications  by  the  Institution  in  behalf  of 
American  bodies  have  been  satisfactorily  answered.  This  feature  of  the 
system  of  international  exchanges  is  one  of  great  importance. 

In  addition  to  the  official  applications  for  special  publications  of  the 
United  States,  made  through  the  system  of  international  exchanges,  one 
was  presented  by  the  French  minister  to  the  Smithsonian  Institution 
for  the  reports  of  the  United  States  Fish  Commission,  those  of  the  sev- 
eral State  fish  commissions,  and  any  other  documents  serving  to  illustrate 
the  steps  taken  for  the  propagation  and  utilization  of  fishes  in  the 
United  States.  This  request  was  in  behalf  of  the  Senate  of  Fnince, 
which  recently  appointed  a  commission  to  investigate  the  relations 
between  citizens  and  the  State  in  respect  to  the  rights  and  conditions 
of  flahing  in  boUi  fresh  and  sail  waters.  A  circular  was  accordingly 
addressed  to  the  parties  indicated,  and  quite  a  complete  series  pf  doc- 
nments  was  obtained  and  transmitted  to  Monsieur  Oatrey,  the  minister. 
He  has  acknowledged  with  thanks  the  receipt  of  the  package,  and 
given  assorance  of  his  appreciation  of  the  courtesy. 

It  has  already  been  explained  that  the  Smithsonian  Institution  not 
only  serves  as  a  medium  of  exchange  to  institutions  and  iodividnals  in 
the  United  States,  bot  also  to  those  of  Canada,  Central  America, 
Mexico,  the  West  Indies,  and  South  America.  An  extra  amount  of  labor 
has  been  imposed  ux>ou  the  Institution,  during  the  past  yoar,  owjng,  in 
large  part,  to  the  interruption  of  operations  in  1878,  caused  by  the  death 
of  Professor  Henry.  Tlie  accumulated  material  of  that  year  has,  bow- 
ever,  all  been  disposed  of,  together  with  the  receipts  of  1879 ;  the  aggre- 
gate being  shown  in  the  accompanying  schedule.  It  is  quite  hkely  that 
operations  in  this  line  during  1880  will  be  but  little  behind  those  of  1879, 
as,  for  years,  there  has  been  a  steady  Increase  in  the  bulk  of  the  ex- 
changes ;  and  this  is  not  likely  to  be  interrupted. 

In  the  preceding  report  reference  was  made  to  the  adoption  of  a  rule, 
Boder  authority  granted  by  the  Board  of  Regents,  by  which  packages 
received  from  the  government  bureaus  were  charged  a  uniform  rate  of 
five  cents  per  pound  for  packing,  boxing,  and  shipping  to  destination. 
This  has  been  carried  into  effect,  but  has  only  secured  the  return  of 
about  a  hundred  dollars,  e\ident1y  not  a  eufUcient  sum  to  affect  ma 
tecially  the  expense  of  the  exchange  system — a  very  onerous  burdtti 
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Qpon  tbe  fands  of  the  Inatitution,  and  greatly  affecting  its  operations. 
Formerly,  when  the  cost  of  the  exchanges  amonnted  to  only  two  or 
three  thousand  dollars  a  year,  the  pubUcations  of  the  Institution  were 
of  much  greater  extent  than  they  are  now;  and  it  is  to  he  hoped  that 
some  provision  may  be  made  by  which  the  expenaes  of  exchange  may 
be  materially  lessened,  and  the  former  very  desirable  prominence  of 
the  publication  department  be  restored.  It  is  a  qnestion  whether  the 
aasistatice  of  Congress  might  not  be  invoked  to  make  an  appropriation 
to  be;ir  at  least  a  part  of  the  cost.  If  a  few  thousand  doUani  were  fnr- 
niahed  by  the  Government,  it  would  be  of  very  material  aid  and  tend 
greatly  to  relieve  the  Inatitution  of  a  harden  which  ia  fast  becoming 
oppressive.  One  special  argument  in  favor  of  such  Congressional 
action  is  found  iu  the  fact  that,  while  this  system  of  exchanges  benefits 
equally  all  the  libraries  and  aocieties  of  the  country,  the  benefit  of  the 
returns  inuring  to  tbe  Smithsonian  Institution  ia  experienced  directly 
by  Congress;  the  expenditures  for  both  publications  and  exchanges 
beiog  actually  in  tbe  interest  of  the  Congressional  Library,  in  which 
all  the  Smithsonian  books  are  now  deposited.  It  may  safely  be  said 
that  if  the  amount  of  money  used  in  carrying  on  the  exchanges  was 
expeiiiled  directly  in  the  purobase  of  books  for  ttie  Library  of  Congress, 
it  would  not  produce  the  same  yield,  in  view  of  the  fkct  that  these  re- 
turns to  the  Smithsonian  iDstitntion  consist  largely  of  the  publications  of 
societiea  interested  in  the  prosecution  of  tlieoretic[d  and  applied  science, 
which,  .while  embracing  the  earliest  announcement  of  important  discov- 
eries, are  for  the  most  part  not  on  sale,  and  only  to  be  obtained  by  a 
system  of  exchange. 

As  in  previous  years,  the  following  transportation  companies  have 
fiivored  the  Inatitution  by  a  remission  of  charges  upon  its  packages,  and 
thus  enabled  it  to  carry  on  its  aystem  of  international  exchanges  with  a 
fraction  of  the  expense  which  would  otherwise  have  been  required. 


Anchor  St>eaiiiBhlp  Company. 
Atlas  8  ream  ship  Compan;. 
Companie  G^ni^rale  Trauaatl antique. 


n  Steamship  Company. 
UerohantB'  Lino  of  Stoamers. 
Netherland-Americaa   Steam  Nkvigation 
Company. 


New  York  and  Brazil  Steamithip  Company. 
New  York  AQdMexico  Steatnsb  ipCoropauy. 
Nortb  Germaa Lloyd Stotunsliip Company. 
Paciflc  Moil  8team8hi[>  Company. 
Pacific  Steam  Navigation  Company. 
Panama  Railroad  Company. 
White  Croag  Line  of  Antivorp. 


The  special  thanks  of  tbe  Institution  are  again  tendered  to  the  above- 
mentioned  companies  for  their  enlightened  liberality. 

In  addition  to  this,  through  the  mediation  of  Mr.  Isaac  Hinckley, 
president  of  the  Philadelphia,  Wilmington  and  Baltimore  Railroa*! 
Company,  the  four  roads  forming  the  connection  between  New  York  and 
Washington,  namely,  the  Pennsylvania  Railroad,  the  Philadelphia,  Wil- 
mington and  Baltimore,  the  Baltimore  and  Potomac,  and  Baltimore  and 
Ohio,  have  agreed  to  areduction  toone  half  ofthe  usual  charges  on  first- 
class  freight.    The  saving  from  this  concession,  although  not  qoite 
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eqaal  to  tbat  of  free  freights  by  the  ocean  steamers,  Is  a  matter  of 
Teiy  great  itoxrartance,  and  is  deserving  of  special  acknowledgment. 

Messrs.  Murray,  Ferris  &  Co.,  of  62  South  street,  New  York,  have 
granted  free  freight  to  the  Bahamas. 

Slatittim  of  exchaitgn  tentdurbtg  tht  loil  Um  jroart. 
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The  following  table  exhibits  the  namber  of  foreign  establishments 
with  which  the  Institution  is  at  present  in  correspondence,  or,  in  other 
words,  to  which  it  sends  pubUcations  and  th>m  which  it  receives  others 
in  return: 


Foreign  iiutitutions  in  correspondence  with  the  Smithsonian  TngHtution. 


AiutTalia 

Austria-Hungary 163 

Ifc%inm 118 

Brazil.'!."."!.'.'.'.".*!;!!!!'.!!!'..'!""  u 

British  America 20 

British  Gaiana 3 

Cape  Colnuiea  and  St.  Helena 7 

Oniral  America 3 

Chili ; 8 

China 6 

Colombia 3 

Detuuark !» 

Dutch  Guiana 1 

EenadoT 1 

Egypt 8 

Fnoce 358 

Oermanv Ml 

Great  Britain  and  Ireland 401 

Gfwc« 10 

Holload 74 

Iceland 4 


Italy..'.".".".'. .".".".' !!!!!!!!!!! 

Japan 

Liberia 

ManritiUB 

Mexico 

New  Zealand 

Paraguay 

Pom 

Philippine  lalands 

Portngivl 35 


Sandwich  lalautk 

Sweden 

Switzerland... 

Turkey 

Umgnay ......  . 

Veneznela 

West  Indira 

Imtemational  aocietiea.. 

Total 


ItB 


.  3.461 


Exc^ngeof  Oovemmentdo<)umenta.--~Itwi\\  be  remembered  that  some 
yew«  ago  Congress  directed  that  fiity  sets  of  all  government  publica- 
14008,  whether  printed  by  order  of  Congress  or  of  the  departments, 
■bonld  be  placed  at  the  command  oi  the  Joint  Library  Committee  for 
the  porpose  of  exchange  for  corresponding  publications  of  other  nations. 
This  work  was  intrusted  to  the  Smithsonian  Institution,  by  which  it 
was  carried  on  for  a  number  of  years. 

An  appropriation  of  one  thousand  dollars  is  made  by  Congress  for 
purposes  connected  with  this  exchange,  of  which  a  portion  ia  paid  for 
beight  and  expenses  on  ^xes  of  books  received  by  the  hbrary  through 
the  InstitatiOD.    The  returns  received  are  increasing  rapidly  in  valoe, 
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and  in  a  few  years  may  be  expected  to  nearly  or  qaite  equal  tbe  trans- 
missions. 

In  accordance  vrith  the  law  relative  to  the  exchange  of  the  official  pub 
licatiooB  of  the  United  States  Qovemment  for  those  of  foreign  nations, 
sixty  boxes  of  docnments  were  forwarded  during  the  past  year,  as  shown 
by  tbe  following  list  of  distribution : 


International  exchange  of  ffovernment  publications  in  1879. 


Aigentine  Bepnblio . . 

Bavarift 

Belgium 

Brazil 

Bnenos  AyKB 

Canada  (Ottavrs) 

Canada  (Turonto) . . . , 

Chili 

Denmark 

Oermany 

aayti.*".".*".'!".".".*'..". 
Holland 

NewSoatii  Wales.... 


Now  Zealand 

Norway 

Portn^l 

Prussia 

Qneensland 

South  AoatralU.. 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey 

Veneznola 

Victoria 

WUrtomberg 

Total 


A  steady  increase  in  the  number  of  additions  to  the  library  of  the 
Institution  has,  as  usual,  characterized  the  year  just  past,  the  aggre- 
gate, amounting  to  10,203  books,  pamphlets,  and  charts,  as  compared 
with  8,729  in  the  previous  year.  The  greater  portion  of  these  works 
have  already  been  transferred  to  the  library  of  Congress,  in  accordance 
with  the  arrangements  of  previous  years,  where,  however,  owing  to  t^e 
very  crowded  condition  of  the  shelves,  they  are  not  very  serviceable. 
It  is  much  to  be  hoped,  in  the  interest  of  the  Institution,  that  some 
measures  may  soon  be  adopted  by  Congress  for  increasing  the  accom- 
modations of  the  library,  and  consequent  accessibility  to  its  volumes  on 
the  piu-t  of  students. 

Aa  heretofore,  the  great  mass  of  additions  to  the  library  consists  of 
the  transactions  of  learned  societies,  which,  indeed,  constitute  itsinost 
important  featnre.  Books  published  in  the  regalar  way  can  be  pnr- 
chased  without  any  difScnlty  through  established  agencies.  Transac- 
tions of  societies,  however,  are  for  the  most  part,  only  to  be  had  by  an 
exchange,  and  it  would  be  almost  impossible  to  secure  the  works  ob- 
tained by  tbe  Institution  through  its  exchanges,  with  any  reasonable 
amount  of  money  and  to  any  degree  of  completeness.  Every  year  new 
acientiflc  associations  are  being  formed,  and  these,  for  the  most  part, 
take  tbe  initiative  in  seeking  an  exchange  with  this  establishment. 

Of  course  the  older  societies  are  seldom  able  to  furnish  volomes  of 


C~.oo' 


■cS'^ 


BEPOST  OF  THE   SECEETART.  53 

tfaeir  series  which  date  very  far  baek ;  but  the  Smitlisonian  InstitatioQ 
has  8acce«ded  in  compledug  its  sets,  partly  by  purchase  of  such  as  have 
drifted  into  the  second  band  or  antiquarian  book  trade,  and  partly  by 
exdiange  with  public  libraries  possessing  duplicates.  It  is  confidently 
b^ved  that  the  library'  of  the  Institution,  and  consequently  that  of  Coo- 
gress,  is  in  possession  of  a  larger  and  more  perfect  series  of  such  transac- 
tJoDS,  as  also,  of  scientific  periodicals  than  any  other  library  extant. 

The  accompanying  memorandum  gives  au  indication  of  some  of  the 
more  important  additions  to  the  Ubrary. 

The  receipts  firom  the  system  of  Congressional  exchanges  already  re- 
Cerred  to,  by  which  fifty  sets  of  the  publications  of  the  government  are 
available  for  exchanges  with  foreign  governments  have  also  been  very 
gnat;  but  as  tiiese  are  not  catalogued,  but  transferred  directly  to  tlie 
Ubrary  of  Congress,  it  is,  of  course,  to  the  report  of  Mr.  Spofl'ord  that 
reference  must  be  had  for  details. 

SUOement  of  tk«  Jmoke,  maps,  and  charts  received  by  the  Smiikaonian  Inati- 

tution  during  the  year  endUtg  December  31, 187d. 
Tolnmee : 

Octavo,  or  smaller 1,  fi09 

Quarto,  or  larger 1 140 

1,949 

Parts  of  volnmes : 

Octavo,  or  smaller 3, 240 

Quarto,  or  larger 2, 613 

5,852 

Pamphlets : 

Octavo,  or  smaller 1,628 

Quarto  or  larger 591 

2, 219 

Haps  and  charts 183 

Total 10,203 

List  of  some  of  the  more  valuable  works  received  in  1879. 

Prom  the  29'orwegian  Geographical  Institute,  Christiania:  Historisk 
Beretning  om  Korges  Oeografiske  op  Maaling,  1873-1876,  af  C.  M.  de 
'Seae.  Kristiania,  1878.  Sto.  Aarbog  for  Handelsmarinen.  1875,  ii ; 
]8t6,  i,  ii ;  1877,  i,  ii;  1878,  i.    Kristiania.    8vo.    And  19  maps. 

From  the  Society  of  Agriculture,  Sciences,  and  Arts,  Valenciennes : 
Htimoires.  vols,  iii,  vi,  ix.  Valenciennes,  1341-1855.  8vo.  M4moires 
bistoriques  snr  I'arrondissement  de  Valenciennes,  vols,  ii,  v.  Valencien- 
nes, 1 868-'78. '  8vo.  Bevne  agricole,  industrielle,  litt^raire  et  artistique. 
vols,  v-xxxi.    Valencieanes,  1853-'78.    8vo. 

From  the  Imperial  Society  of  Friends  of  Natural  Sciences,  Anthropol- 
ogy, and  Ethnology,  Moscow :  Ezoyistia  (Bulletin,  55  parts),  1800-78. 
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From  the  Bodleian  Library,  Oxford :  Calendar  of  the  Clarendon  state 
papers,  1523-1657.  vols,  i-iii.  Oxford,  1872-76.  8vo.  Calendm-  of 
charters  and  rolls  preserved  in  the  Bodleian  Library.    Oxford,  1878.   8vo. 

From  tbe  Ministry  of  Public  Instruction  and  Worship,  Paris :  Compte 
g4n^ral  du  materiel  da  d^p.  de  la  marine  et  des  colonies,  1874.  Paris, 
1878.  folio.  Journaldessavant8,1877,1878,1879.  Paris.  4to.  (35parts.) 
ITouvelles  archives  du  Musenm  d'histoire  natnrelle.  2*  a6im,  tome 
i.  1878,  Paris.  4to.  (2  copies.)  Exposition  universelle  de  Vienne, 
1873.  France.  Rapports,  vols.  1-5.  Paris,  1875.  8vo,  Annaaire  de 
la  marine  et  des  colonies.  1878,  1879.  Paris.  8vo.  (2  copies.) 
Tableaux  de  population,  de  oultare,  de  commerce  et  de  navigataon. 
1865-76.  Paris.  8vo,  (24  vols.]^  Voyage  g^logique  dans  les  r4pa- 
bliques  de  Goatemala  et  de  Salvador,  par  MM.  A.  Bollftis  et  E.  de  Mont- 
Serrat.  Paris.  1878.  Ito.  Annuaire  statJstiqne  de  la  France.  AnaSe 
ij  1878.  Paris.  8vo.  Notice  sur  la  d6i>ortation  it  la  Nouvelle-Oal^looie, 
1874, 1876, 1878.  Paris.  8vo.  (6  vols.)  Notice  sur  la  transportation  k  la 
Gnyane  frau^aiae  et  ii  la  Nonvelle-CalMonie,  1868-75.  Paris.  8vo. 
Statistiqne  des  pfiohea  maritimes.  1875.  Paris.  8vo.  (2  copies.) 
Monnaies  i  l^gendes  arabes  frapp^es  en  Syrie  par  les  croises  par 
Henri  Lavoix.  Paris,  1877.  8vo.  Enumeration  des  arbres  et  ar- 
brisseaux  cultiv^  &  Legrer,  par  A.  Lavall^.  Paris,  1877.  8vo.  Gr^n- 
maire  Malgache,  par  Marre  d©  Marin.  Paris,  1876.  8vo.  Th^orie  des 
fonctions  de  variables  imaginaires,  par  Maximilien  Marie,  vols,  i-iii. 
Paris,  1874-76.  8to.  Inventaire  g^n^ral  et  m^thodique  des  mana- 
scrits  fi:an5ais  de  la  Bibliothfeque  nationala  vol.  ii.  Paris,  1878.  8vo. 
fitudes  6gyptologiqu68.  8, 10, 11.  Paris,  1877,  1878.  4to.  Melanges 
d'arcli6ologie  ^gyptienne  et  assyrienne.  9, 10.  Paris,  1877, 1878.  4lo. 
Catalogue  de  la  Biblioth^qne  de  la  ville  de  Lille,  and  other  works.  8 
vols.  Lille,  1839-79.  8vo.  (Euvres  completes  de  La  Place,  vols, 
i-iii.  Paris,  1878.  4to.  Dionysii  Byzantii  de  Bospori  navigatione,  jim- 
0.  Wescher.  Paris,  1874.  4to.  De  la  temperature  du  corps  hnmain, 
par  P.  Lorain.  Tomes  i,  ii.  Paris,  1877.  8vo.  Dictionnaire  de  la  langne 
D6ne  Dindjie,  par  le  B.  P.  B.  Pelitot.  Paris,  1876.  4to.  Vocabulaire 
franfais-esquimau,  par  le  B.  P.  E.  Pelitot.  Paris,  1876.  4to.  Diction- 
naire d'archeologie  6gypticnne,  par  Paul  Pierret.  Paris,  1875.  8vo. 
Th4orie  des  fonctions  de  variables  imaginaires,  par  M.  Marie.  Fans, 
1874-76.  8to.  Tome  i-iiL  Six  charts  and  31  volumes,  36  parts  and  34 
pamphlets,  government  documents. 

From  the  Belgian  Commission  of  International  Exchanges,  Brussels : 
Measager  des  sciences  historiques  de  Belgiqne,  1833-75.  Gaud.  8vo. 
(44  vols.)  DocumentsotrapportsdelaSocietepaieontologiqueetarcheo- 
logique  de  Oharleroi.  vols.  i-iiL  Mons,  1866-70.  8vo.  Bulletin  de  la 
Society  royale  liuneeune  de  Bmxellea.  vols,  i-vi,  Bruxelles,  1873-77. 
8vo.  Bulletins  de  PAcad^mie  royale  des  sciences,  des  lettres  et  des 
beaux-arts  de  Belgique,  1833-75.  Bruxelles.  8vo.  Anunles  des  tra- 
vanx  publics  de  Belgique.    vols.  i-xxxiiL    Bruxelles,  184^76.    8vo. 
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Aunoaire  de  I'Acadtimie  royale  de  Bolgiqae.  vole,  i-zliii.  Brnxelles, 
1835-75.  12mo.  Anuales  de  I'Aoad^mie  d'archtologie  de  Belgique.  2* 
aerie,  vols.  i-s.  3*  serie.  vol.  i.  Anvera,  1865-75.  8vo.  Balletm  de 
rAcad^mie  d'arcb^ologie  de  Belgique.  Fasc.  i-xi.  Anvers,  1868-74. 
8vo.  DooameiiCs  in^dits  coacemant  I'liistoire  de  la  Belgique,  publics  par 
L.  P.  Oachard.  vols,  i-iii.  Bruxelles,  1834-36.  8vo.  ComptereDdu 
des  s^anceri  de  la  Commission  royale  d'histoire,  ou  recaeil  de  sea  biil- 
ledns.  1834-73.  Bruxelles.  8vo.  (45  vols.)  Fraissart.  Etude  litt^- 
mire.  vols.  i-2.  Bruxelles,  1SJJ7.  Svo.  Histoire  de  la  maison  de  Saxe- 
Coborg-Ootlia,  par  A.  Sclieler.  Bruxelles,  1846.  8vo.  DictiouuaiTe 
d'^tyroologie  fraa^aise,  par  A.  Scheler.  Nouvelle  ^ditioii.  Bruxelles, 
1873.  Svo.  Revue  de  la  uumismatiqne  beige.  Annies  i-sxxiv.  1842-78. 
Broxelles.  Svo.  Histoire  da  i-^gue  de  Charles  Quiot  en  Belgique, 
par  A.  Heone.  Tomes  i-x.  Bruxelles,  1858-60.  8vo.  Histoire  de  la 
Flaodre,  par  L.  A.  Wamkoenig.  vols.  i-ii.  Bruxelles,  1835-3G.  8vo. 
Imprimvars  beiges  et  u^rlandais  k  P^tranger.  Tome  i.  Gand,  1856. 
Svo.  Histoire  des  biliotb^nea  de  Belgique,  par  A.  Yoisin.  Gaud, 
ISIO.  Svo.  Bolletiu  des  commissions  royales  d'art  et  d'arch^logie. 
Annies  i-xvi.  Brtixelles,  1862-77.  8vo.  Histoire  politique  et  militaire 
de  Belgique,  par  M.  B.  Benard.  voL  i,  parta  1  and  2.  Bruxelles,  1S47-5I. 
8va  Tr^r  national,  vols.  i-iv.  Second  series,  i-iv.  Bruxelles, 
1842-44.  Svo.  Lectures  relatives  &  I'bistoire  des  sciences,  des  arts,  des 
letties,  des  m<£urs  et  de  la  politique  en  Belgique,  par  F.  V,  Goethals. 
vols.  JAv,  Bruxelles,  1837-38.  Svo.  Le  proc^  du  comte  d'Egmont, 
pu  M.  De  Bavay.  Bruxelles,  1853.  Svo.  Etudes  sur  lea  conijtitutioas 
natiouales,  par  C.  Faider.  Bruxelles,  1842.  Svo.  Le  socialismo  depnis 
Tantiquit^  jasqu'i^  la  constitution  fraa^aise  du  14  jauvier  1842,  par  J.  J. 
Thomisseo.  vols.  i-ii.  Louvain,  1852.  Svo.  DocumentB  sur  le  systfeme 
des  assurances  par  I'^tat.  Tome  i-ii.  Bruxelles,  1847-49.  4to.  Canaux 
et  rivieres  de  la  Belgique,  par  B.  L.  De  Bive.  Bruxelles,  1835.  Svo. 
Histoire  de  la  ville  de  Gaud,  par  L.  A.  Warukonig,  Bruxelles,  184C. 
Svo.  Eevue  de  I'iustructiou  publiqae  en  Belgique.  I85S-77.  Bruges 
and  Gaud.  Svo.  (20  volumes.)  Bulletin  de  la  Commission  ceutrale  de 
statistiquo  beige.  Tome  i-xii.  Bruxelles,  1843-72.  4to.  Bevue  d'his- 
toire et  d'arch^'ologie.  vols.  i-iv.  Bruxelles,  1859-64,  Svo.  liltudes 
BUT  Sallustc,  par  C  C.  de  Gerlache.  Briuselles,  1847.  Svo.  Etudes  poli 
tiqoes  sur  Tiiistoire  aocieuue  et  moderne,  x>ar  Paul  Devanx.  Bruxelles, 
1875.  Svo.  Bulletin  aud  Aunales  de  la  Societe  beige  demivroscopie. 
volu.  i-ii.  Bruxelles,  1875-76.  Svo.  CEuvres  completes  de  J.  J.  Baep- 
saet.  vols,  i-vi,  and  notice  n^crologique.  Gand.  IS5S-41.  Svo.  Des 
voies  oavigables  en  Belgique.  Bruxelles,  1842.  Folio.  BibUogiaphie 
de  Belgique.  vols,  i-iii.  1875-77.  Bruxelles.  Svo.  Actes  des  £tats 
gfiu^ranx  de  1600-32.    Bruxelles,  lS40-6<i.    4to.  (3  vols.) 

Prom  the  Soci^td  de  m^deciue,  Marseille :  Bulletin  des  travanx.  Au- 
iites  i-xii.  1857-68.  Marseille.  Svo.  Marseille  m^dicaL  1869-78. 
Maiseille.    Svo.    115  parts. 
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From  the  National  Institute  of  France,  Paris :  M^moirea  de  I'Acad^mie 
des  sciences,  vols,  xxxviii,  xxxix,  xl.  Paris,  1873-77.  4to.  Comptes- 
rendns  des  stances  de  I'Acad^mie  des  scieaces.  vols.  Ixxi-lxxxvi. 
.Paris.  4to.  1871-78.  Annnaire,  1865-79.  Svo.  (13 vols.)  M6moire8 
del'Acad^niie  des  inscriptions  etbellcfi'letti-ei!.  8  parts.  Paris.  1871-78 
4to.  Notices  et  exti-aits  do  maouscrits  de  la  bibliothfeque  uationale,  etc. 
vols,  sv-xxii,  i;  ^xiii;  xsiv,  ii;  xxvi,  ii';  xxvii,  ii;  xxviii,  ii.  Paris, 
1870-78.  4to.  Recueil  des  discoara,  rapports  et  pieces  diveraea. 
1860-09-70-79.  Paris.  4to.  Becneil  des  tn^moires,  rapports,  etc., 
relatifs  it  Pobservation  da  pasiiage  Oe  V^nus  sur  le  soIeiL  T.  i,  ii,  i. 
Paris,  1870-78.    4to.     And  40  pamphlets. 

From  the  Academy  of  Montpellier,  Faculty  of  Medicine:  Theses. 
1870-77-78.    Montpellier.    4to.    (9  vols,  and  158  parts.) 

From  the  Royal  Danish  Academy  of  Sciences,  Copenhagen:  Nye 
Samling  af  det  kongelige  Danske  videnskabers  Selskabs  Skrift«r.  vols. 
i-v.  Copenhagen,  1871-1799.  4to.  Det  koDgelige  Daoske  Videnska- 
hemes  Selskabs  Skriftcr.  Katurv.  og  Malhem.  Aid.  viii,  3, 4, 5.  x,  3-6, 
xii,  3.  1809-78.  Historisk  og  Philos.  Afd.  iv,  1-3,  5,  0,  10.  1868-73. 
Copenhagen.  4to.  Oversigtover  det  Kgl.  Danske  Videnskabemes  Sela- 
kabs  Forhandlinger.  1870,  3 ;  1873, 1874, 1.  Copenhagea.  8vo.  De- 
scription de  la  Cath^rale  de  Bibe  en  Jntland,  par  Jacob  Helms.  Ann^ 
xvi.  Plumes  lithographiqnes.  Copenhagen,  1870.  Folio.  ^lEoskilde 
Domkirke  Beo-Kreven,  af  J.  Komenip.  Med  24  lithograpberede,  og 
Chemity  Tauler.    Copenhagen,  1877.  Folio. 

From  the  Turkish  Government,  Constantinople :  "  Destonr,"  or  collec- 
tion of  the  laws  and  regulations  of  the  empire.  0  vols.  8vo.  "  Salu- 
ame,"  or  official  annuary.    Svo.     (In  Turkish.) 

From  the  Hellenic  Philological  Society,  Constantinople :  Publications. 
1871-79.     Constantinople.    8vo.    9  vols,  in  Greek. 

From  the  Von  Malzan  Natural  History  Museum,  Waren,  Meckleu- 
burgSchwerin :  Archiv  des  Vereins  der  Frennde  der  Naturgeschichte  in 
Meckleuhurg.  Years  i-xxx.  Neubrundunbnrg,  1847-76.  8vo._  And  21 
natural-history  pamphlets. 

Froia  Daniel  Oehlert,  Laval:  Traits  des  maladies  cbirurgicales,  par 
le  Baron  Boyer.  vols.  i-xi.  Paris,  1814-22.  Svo.  Nosographi©  chi- 
mrgioale,  on  noaveaux  614mcQS  de  pathologic,  par  M.  le  Chevalier  Bichc»- 
rttnd.  vols.  i-iv.  Paris,  1815.  Svo.  NouveJiux  6li5men8  de  physiologie, 
par  A.  Bicherand.  vols,  i,  ii,  Paris,  1814,  Svo.  Nouveaux  ^ItJmens  do 
th^rapeutiqtie  ct  de  matiero  medicalc,  par  J.  L.  Atibert.  Paris,  1877, 
Svo.  Ooncours  d'animaux  n^producteurs,  etc.,  1857, 1860, 1862.  Paris, 
1859-66.  Svo.  Enqucte  agricole.  Deuxifeme  s^rie.  Enqu^tes  d(5parte- 
nientale.  2"  curconscription,  Paris,  1867.  4to.  (2  copies.)  Agricul- 
ture fran^aise,  par  MM.  les  inspecteurs  de  I'agriculture.  0  vols. 
Paris,  1843-47.  Svo.  Thomse  Sydenham.  Opera  medica.  vols.  i,ii. 
Geneva,  1757.  small  4to.  Kapports  an  ministre  sur  la  collcctioa  des 
documents  in^dits  de  I'hiutoire  de  France.    Paris,  1874.    4to.    Eapport 
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■or  FExpoeitioD  oniverselle  de  1855.  Paris,  1857.  870.  Bapport 
g^^ral  BUT  lea  travaax  dti  conseil  d'hygi6ue  pnblique  et  de  Balubrit4 
do  d^partement  de  la  Seine,  1840-%  Paris,  lS6t.  4to.  Lemons  de 
m^decine  legale,  par  M.  Orflla.  3  vols.  Peris,  1821-23.  8vo.  Tra- 
vaox  da  conseil  d'bygifene  pnblique  et  de  salubrity  du  d^partement  de 
la  Gironde.  Tome  xs.  Bordeaux,  1879.  8vo.  Bulletin  de  la  Soci£t6 
de  I'indastrie  de  La  Mayenne.  vols.  i-iv.  Laval,  1853-68.  8vo.  Rap- 
port snr  Tasile  de  La  Roche  Gandoa,  1869,  1870,  1873,  1874, 1875.  May- 
eone,  1870-76.  8vo.  Traits  d'asaainissement  isdustriel,  par  C.  de  Frey- 
cioet.  Paris,  1870.  8vo.  L'A^cult.ure  allemande,  parRoycr.  Paris, 
1847.  8vo.  DoGumeutsstatistiqQescouceinaDtle  cholera  en  1854.  Paris, 
1862.  4to.  Th^orie  nouvelle  concemant  les  mala^lies  conc^i«ases,  etc., 
parj.  H.  Qamet.  i,)i.  Paris,1772.  8vo.  Bulletiu  de  la  Soci^t«  d'agri- 
coltore  de  Mayenne,  1859-68.    Mayenne.    8vo.    And  22  pamphlets. 

Prom  the  Maguctical  and  Meteorological  Observatory,  Zi-ka-wei, 
Chiua:  Cursus  litterattuie  SiniciB.  vols.  i,ii.  Changhei,  1879.  8vo. 
L'in&nticide  et  I'teuvre  de  la  saint-enfance  eu  Chine.  Clianghei,  1878. 
4to.  And  84  volumes  of  theological  works,  vrritten  in  Chinese,  and 
pablished  by  the  Catholic  mission  of  Kiangnan, 

00BRE8PONDBNCE, 

In  the  report  of  1878,  under  this  heati,  ao  explanation  was  given  as 
to  the  causes  of  the  large  increase  in  the  correspondence  during  that 
year.  This  statement  will  apply  also  to  the  period  of  1879,  with  the 
exception  that,  while  letters  of  condolence  on  account  of  the  death  of 
Professor  Henry  have  necessarily  been  fewer,  the  number  of  communi- 
catious  relative  to  exchanges  has  exceeded  that  of  any  previous  year, 
the  inerease  in  this  direction  being  largely  due  to  renewed  activity  in 
that  department  of  the  Institution,  and  especially  in  the  international 
branch  of  the  system. 

CO-OPEBATION  OP  THE  GOVEBNMENT  DEPABTHENTfl. 
Very  important  service  has  been  rendered  to  the  Smithsonian  Insti- 
tutioD,  and  to  the  National  Museum  under  its  charge,  by  an  order  from 
the  Secretary  of  War  authorizing  the  use  of  the  Quartermaster's  Depart- 
ment in  the  trausportation  of  collections,  &c.  As  many  of  these  come 
from  regions  where  there  is  no  established  mode  of  transportation,  the 
heueflt  of  this  arrangement  promises  to  be  very  great,  and  under  it  quite 
»  number  of  boxes  have  been  already  transferred  to  Washington, 
CO-OFEBATION  OP  THE  INSTITUTION  IN  THE  WOlJs:  OF  OTHEB3. 

In  previons  years  requests  have  frequently  been  received  from  foreign 
governments,  especially  those  of  Japan  and  China,  and  of  Central  and 
South  America,  for  the  selection  of  persons  to  carry  on  certain  opera- 
douM,  particularly  those  relating  to  engineering  and  mining  geology, 
nearly  every  year  bringing  at  least  one  call  of  this  character.  To  this 
the  year  1870  furnished  no  exception,  the  Government  of  Salvador, 
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ttiroQgb  the  American  minister,  Mr.  George  Williamson,  having  asked 
to  be  supplied  with  an  exi>eneQved  geologist  to  explore  the  nscently  dis- 
covered gold  fields  of  the  state.  Of  course  in  such  cases  the  advice  of 
experts  is  always  solicited,  and  seveml  of  these  nuiting  on  the  name  of 
Mr.  Goodyear,  a  resident  of  Oalifbruia,  and  formerly  connected  with  the 
geological  snr\~ey  of  that  State,  he  was  selected  for  the  mission  in  ques- 
tion, and  has  already  entered  upon  his  duties. 

Communication  from  the  Belgian  Qovernment  in  regard  to  a  prize  for  the 
improvement  of  Belgian  ItHrbora. — On  the  27th  of  December,  1879,  the 
following  cofflmunication  was  received  &om  the  charge  d'affaires  of  Bel- 
gium : 

ITruulatlon-l 

"Belgian  Legation, 
"  Washington,  December  27, 1879. 
"Sir:  Inclosed  in  a  comtnunicatiou  dated  March  29, 1875,  Mr.  Del- 
fosse,  the  Belgian  minister  at  Washington,  transmitted  to  Prof.  Joseph 
Heury  a  copy  of  a  royal  decree  of  December  14, 1874,  instituting  an 
auDual  prize  of  25,000  francs  for  the  purpose  of  encouraging  intellectual 
labors  in  Belgium,  and  to  induce  foreigners  to  take  part  in  this  move- 
ment. 

"According  to  the  terms  of  article  12  of  this  decree,  the  prize  to  be 
contested  for  in  an  international  competition  will  be  awarded  in  1881 /or 
the  best  paper  on  the  means  of  improving  harbors  situated  on  low  and  sandy 
coasts  like  those  of  Belgium. 

"The  government  desires  again  tc  call  the  attention  of  foreigners  to 
this  subject,  inviting  them  to  compete  with  Belgian  authors.  To  this 
end  I  shall  be  obliged  to  you  if  you  will  have  a  translation  of  the  in- 
closed notice  published  in  the  annual  report  of  the  Smithsonian  Institn- 
tion,  or  in  any  other  manner  you  may  see  fit,  to  insure  it  the  greatest 
possible  publicity  in  the  United  States. 
"Accept,  sir,  tJie  assurance  of  my  most  distinguished  considerations, 

"Geo.  Neyt, 
"ChargS  ^Affaires  of  Belgium. 
"Prof.  Spencee  F.  Baird, 

**SSecretary  Smithsonian  Institution,  Washington,  J).  C" 

"Notice. — By  a  decree  of  December  14, 1874,  His  Majesty  the  King 
of  the  Belgians  has  instituted  an  annual  prize  of  25,000  francs  ($5,00U) 
for  the  purpose  of  encouraging  intellectual  labors. 

"The  prize  to  bo  contested  for  in  an  international  competition  will  be 
awarded  in  1881  for  the  heat  paper  on  the  means  of  improving  harbors  situ- 
ated on  low  and  sandy  coasts  like  those  of  Belgium. 

"  Foreigners  desiring  to  take  part  in  the  competition  should  send  theii 
papers,  printed  or  manuscript,  before  the  1st  of  January,  1881,  to  th( 
minister  of  the  interior  at  Brussels. 

"The  manuscript  which  will  receive  Uie  prize  will  be  published  in  the 
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eoorse  of  the  year  following  tbat  in  which  the  award  will  have  been 
made. 

**  The  latter  is  to  be  made  by  a  jary  appointed  by  the  King  of  the  Bel 
giaus.  This  jnry  will  be  composed  of  seven  members,  three  Belgians 
and  foor  foreigners  of  different  nationalities." 

In  reply  Mr.  Neyt  was  informed  that  his  letter  would  be  published  in 
the  carreat  report  of  the  Institution,  as  being  the  place  most  likely  to  at- 
tract the  attention  of  persons  interested  in  the  offer  of  a  prize,  and  the 
&ct  that  it  was  open  to  iuteraational  competition. 

Cenlcanial  Commission.— Au  application  was  received  during  the  year 
from  the  executive  council  of  the  International  Exhibition  of  187G  to  take 
charge  of  the  archives  of  the  exhibition,  believed  to  be  of  great  historical 
importance  and  value,  and  the  permanent  preservation  of  which  is  con- 
sidered a  matter  of  much  importance.  It  is  accordingly  proposed  to 
devote  one  of  the  fire-proof  rooms  in  the  new  National  Museum  to  that 
purpose;  this  being  especially  appropriate,  since  the  building  itself  was 
erected  to  receive  the  exhibition  of  the  United  States  made  at  Philadeb 
phia,  as  also  the  large  mass  of  dou^itions  of  objects  of  art,  industry,  and 
economy  presented  to  the  United  States  by  foreign  nations. 

Armenian  History. — The  Institution  has  received  from  the  Archbishop 
of  Trajaaof,  and  general  abbot  of  the  Armenian  Mekitrarian  Institution 
of  Venice,  the  following  letter,  dated  November  11, 1879 ; 

"  Knowing  the  interest  taken  by  your  Institution  in  the  diffusion  of 
knowlcd^  throughout  the  world,  of  which  we  have  continued  proofs  in 
the  gifts  of  boolu  with  which  we  are  honored  by  yon,  I  have  the  honor 
to  submit  to  your  kindness  the  following  request: 

"  Considering  the  want  of  education  of  the  eastern  nations,  who 
now,  by  new  poUtical  conditions,  awake  to  a  new  life  of  progress,  and 
considering  also  their  scanty  means  of  partaking  of  all  those  benefits 
which  are  the  enjoyment  of  civilized  nations,  especially  in  these  years 
of  great  poverty,  we  have  undertaken  to  procure  means  by  which  we 
might  publish  and  distribute  gratuitously  useful  books  of  general  and 
pt^ular  knowledge.  As  this,  onr  object,  involves  great  expense,  we 
hope  that  the  societies  of  the  Old  and  New  Worlds  will  hasten  to  our 
assistance.  We  have  already  prepared  in  our  monastery,  in  the  Ar- 
noiian  Iwignage,  a  large  work  on  Armenia,  comprising  a  description 
connected  with  ancient  and  modem  history  of  its  towns,  villages,  public 
establishments,  monuments,  churches,  monasteries,  &c.,  a  complete  work 
wfiich  we  hope  will  be  verj'  interesting,  not  only  to  Armenian  scholars, 
bat  also  to  such  orientalists  as  make  a  particular  study  of  the  old  history 
of  eastern  nations.  We  are  about  to  begin  its  publication,  which  wih 
be  with  many  maps  and  illustrations.  This  will  be  a  difficult  task, 
especially  at  this  time;  wherefore  we  hope  that  your  Institution  will  fee' 
the  interest  of  such  work  and  generously  help  us  to  pubUsh  it  worthily." 
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Manitoba  Library. — ^The  Institatioo  hae  been  informed  of  theorgaDiza- 
tion  of  the  ''  Historical  and  Scientittc  Society  of  Manitoba,"  at  Winnii)eg, 
Manitoba,  Canada,  for  the  puri>os6  of  collecting  a  library  of  books,  a 
cabinet  and  musearo,  &c.,  generally  illnstrative  of  the  civil,  religious, 
literary,  and  natural  history  of  the  lands  and  territories  lying  to  the  west 
and  north  of  Lake  Superior.  Aid  liaa  been  solicited  in  carrying  out  these 
olyects  by  the  donation  of  boohs  and  specimens,  and  the  attention  of  the 
correspondents  of  the  Institution  is  especially  called  to  this  request. 

Zoological  Bociety  of  London. — The  services  of  the  Smithsonian  Insti- 
tDtion  were  invoked  by  this  Society  to  assist  it  in  procuring  some  speci- 
mens of  American  mule  deer  {Cervus  macrotia)  two  males  au<l  three  fe- 
males being  desired.  The  commission  was  intrusted  to  the  Hon.  J.  D. 
Caton,  of  Ottawa,  111.,  a  gentleman  who  is  better  acquainted  with  the 
American  ruminants,  deer,  antelope,  &c.,  than  any  other  person,  and 
who  has  written  an  admirable  treatise  upon  them.  Judge  Caton  was 
able  to  secure  a  fine  specimen  in  his  neighborhood,  which  was  trans- 
mitted to  the  Central  Park  Menagerie,  New  York,  for  safe  keeping,  Mr. 
W.  A.  Conklin,  the  superintendent,  very  kindly  agreeing  to  receive  and 
ship  anything  of  the  kind  which  might  be  sent  to  him  for  the  purpose. 
Messrs.  Henderson  &  Co.,  the  agents  of  the  Anchor  Line  of  steamers  to 
Great  Britain,  with  their  usual  liberality,  offered  to  forward  this  animal 
free  of  charge;  and  it  was  consequently  shipped  per  steamer  Victoria  on 
the  26th  of  February. 

GAl^LSBT  OP  ART.  ^ 

It  was  not  deemed  desirable  by  my  predecessor  that  there  should  be 
any  antagonism  of  interests  by  the  duplication  of  collections  in  the  dif- 
ferent departments  in  Washington,  and  an  arrangement  was  made,  many 
years  ago,  by  which  all  specimens  of  plants  and  matters  derived  from 
the  vegetable  kingdom,  as  well  as  all  insects,  were  to  be  placed  in  charge 
of  the  Department  of  Agriculture,  and  everything  relating  to  the  hnman 
subject,  such  as  crania,  pathological  preparations,  &c.,  in  that  of  the 
Army  Medical  Museum.  These  establishments,  in  return,  were  to  de- 
liver to  the  Institution  all  animals,  minerals,  and  articles  of  ethnology  or 
archfBOlogy  received  by  them.  This  arrangement  has  been  maintoi&ed, 
to  mutual  advantage.  In  a  similar  manner  it  was  proposed  to  deposit 
acceptable  works  of  art  in  the  Corcoran  Art  Gallery,  and  quite  a  number 
of  articles  have  already  been  placed  there.  During  the  past  year  the 
following  deposits  have  been  made.  It  is,  of  coarse,  understood  that 
these  are  not  gifts  but  simply  loans,  to  be  returned  4'benever  occasion 
requires. 
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Litt  of  artitAet  tran^erred  from  the  Smithtonian  InttitHtvm  to  the  Corcoran 
Art  Gallery  in  1879. 


34776.  Female  sitting,  witb  two  infants Plaster  cost. 

34777.  Eqaestriao  statue,  Andrew  Jackson Model.  , 

M778.  Bast  of  Col.  Peter  Force Plaster  cost. . 

34779.  Bast  of  Hon.  Dixon  H.  Lewis Plaster  cast. 

34780.  Medallion  of  William  Wilson Plaster  cast. 

34781.  Statue  of  the  Venus  de  Medici Plaster  cast. 

347S2.  Female  recumbent,  with  a  lamb Model. 

34783.  Female,  nude,  half  rising ModeL 

34784.  Two  females,  standing ModeL 

34785.  Do Model. 

34786.  Sleeping  child ModeL 

34787.  Marble  medallion,  Bacchante Marble.  » 

34738.  Female  bust,  wife  of  Ferdinalid  Pettrich Piaster  cast 

34789.  Bust  of  son  of  Ferdinand  Pettrich Plaster  cast. 

34790.  Statuette,  Duke  of  Orleans Plaster  cast. 

34791.  Statuette,  Daniel  O'Connell Plaster  cast 

34792.  Bast,  bronzed,  of  Baron  Cnrier Plaster  cost. 

34793.  Bast  of  George  Washington Plaster  cast 

34794.  Six  small  busts  of  F.  Pettrich's  children Plaster  cast. 

34T95.  Statuette,  boy  holding  a  ewer Plastercast. 

34796.  Female  crouching Plastercast 

34797.  Nude  figure,  "The  hunter,'*  with  birds  or  game Plastercast 

34798.  Bust  of  LeClear Plaster  cast 

34799.  BastofLaplaoe Plastercast- 

34800.  Bust  of  Ferdinand  Pettrich ..Plastercast 

34801.  Bust  of  GnslaT  Adolpb  Pettrich Plaster  cast. 

34«(R!.  Bust  of  Dr.  Kane Plaster  cast 

34803.  BnstofBeitJaminHallowell Plastercast 

34804.  Nelson  monument  in  London,  model Wood,  &c. 

BUILDINGS. 

SMttkaonian  Building. — Many  of  the  original  plans  of  this  building 
were  either  lost  or  greatly  defaced  in  the  fire  of  18C5,  and  it  was  thought 
desirable  to  have  new  drawings  made  to  exhibit  the  details  of  the  edifice, 
eepecially  as  the  interior  contraction  had  been  considerably  altered: 
firat,  in  conseqneuce  of  the  falling  down  of  the  central  part  while  in 
process  of  erection ;  and,  second,  as  a  consequence  of  the  repairs  re- 
qatred  by  the  fire  of  1865.  These  drawings  have  been  carefully  executed 
bj  Mr.  Gorham,  and,  after  being  photographed,  the  originals  have  been 
depodted  in  a  fire-proof  safe.  Upon  these  drawings  have  been  plotted 
all  the  pipes  connected  with  the  water,  gas,  and  steam  apparatus,  with 
the  various  stops  and  connections. 
New  Yale  locks  have  been  applied  to  all  the  rooms  throughout  the 
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building,  and  ao  arranged  that  while  pereone  occapying  a  room,  or  Bnite 
of  rooma,  are  provided  with  keys  that  will  open  them  only,  a  single 
pass-key  opens  every  door  in  the  bailding ;  this,  of  course,  being  held 
only  by  the  proper  authority. 

Other  alterations  have  been  made  in  the  building  for  the  purpose  of 
increasing  to  the  utmost  its  efficiency  and  reducing  the  expense  of  super- 
intendence and  maintenance.  The  document  room  has  been  enlarged, 
by  the  removal  of  numerous  obstrnctions,  and  refitted.  The  eastern 
wing  of  the  building,  formerly  occupied  by  Professor  Henry  as  a  dwell- 
ing-house, has  been  converted  into  a  series  of  offices,  and  a  door  cut  from 
the  old  document  room  to  an  adjacent  apartment,  which  is  now  used  for 
the  reception  and  classification  of  a  portion  of  the  exchanges. 

Eleven  large  fire-proof  doors  have  been  placed  in  the  building  to  iso- 
late the  different  wings  and  floors. 

The  laboratory  has  been  rearranged  and  many  other  improvements 
have  been  made.  These  were  commenced  late  in  the  autumn  of  1S78 
and  finished  in  the  spring  of  1879.  It  is  believed  that  the  building  is 
now  in  a  condition  of  thorough  efficiency  and  adaptation  to  its  scientific 
purposes. 

Art  buildiTig  and  laboratory. — The  provision  by  Congress  for  an  exhibi- 
tion by  the  United  States  government  at  the  Centennial  Exposition,  at 
Fbiladelphia,  in  1873,  made  it  necessary  for  the  Smithsonian  Institntion 
to  construct  a  special  building  for  the  purpose  of  preparing  its  share  of 
the  display,  and  a  small  ediflcewae  accordingly  erected  on  the  grounds 
for  the  purpose  of  giving  increased  accommodation  to  the  modelers, 
artists,  and  photographer.  This  building  has  been  in  use  for  nearly  five 
years,  and  has  rendered  excellent  service  by  the  facilities  it  has  afforded. 
It  is,  however,  now  inadequate  to  its  object,  and  in  the  new  museum 
building,  provision  has  been  made  for  the  various  departments  referred 
to.    Some  suitable  occupation  will  be  found  for  the  old  building. 

Armory  building. — Another  building  in  charge  of  the  Smithsonian 
Institution  is  that  formerly  occupied  as  an  armory  by  the  militia  of  the 
.  District  of  Columbia,  but  which,  ceasing  to  discbarge  that  function,  was 
placed  by  Congress  in  the  care  of  ttiC  Institution  for  the  storage  of  its 
material  which  could  not  be  received  in  the  present  edifice.  This  armory 
building,  the  dimensions  of  which  are  one  hundred  feet  by  fifty,  is  very 
massive  in  construction  and  contains  four  doors,  at  present  entirely  filled 
with  boxes  containing  the  Centennial  collections  which  are  to  constitute 
the  material  for  exhibition  in  the  new  National  Museum  building. 

Tbe  surveys  of  Professors  Hayden  and  Powell  hanng  been  discon- 
tinued by  order  of  Congress,  a  portion  of  the  public  property  belonging 
to  them  has  been  stored  in  the  Armory  building  and  Smithsonian 
Institntion  during  the  past  year,  Mr.  King,  the  d<i-ector  of  the  new 
geological  survey,  making  use  of  such  of  these  mateiials  as  he  requires. 
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BPEOIAI.  DOETATIONS. 

Among  the  coDtribationB  or  doDatioQS  to  the  lostitutioii,  during  the 
year,  are  several  that  do  not  belong  directly  aoder  the  bead  of  natural 
htstory,  but  of  which  meutiou  sboald  be  made. 

Mr.  F.  B.  Sanborn,  agent  of  the  Hydropneamatic  Fire  Extingninhing 
Company,  presented  to  the  Institution  a  specimen  of  his  apparatus  in 
working  order.  This  has  been  placed  where  it  will  be  most  available 
in  the  very  undesirable  contingency  of  a  fire  in  the  building. 

The  Herring  Fireproof  Safe  Company,  of  New  York,  some  months  ago 
intimated  its  willingness  to  present  to  the  Institntion  a  Brst-ctass  speci- 
men of  its  work,  and,  as  among  the  specimens  in  the  National  Museum 
aie  some  masses  of  native  gold,  precious  stones,  and  other  valuable 
property,  it  was  thought  best  to  request  that  the  offer  be  supplied  in 
the  form  of  a  safe  suitable  for  exhibiting  such  objects. 

A  plan  of  a  safe  was  accordingly  prepared  with  doors  on  opposite  sides 
aad  when  opened  revealing  series  of  glass  shelves,  inclosed  and  secured 
by  plate  gloss  fronts;  the  whole  apparatus  to  be  seven  feet  high,  four 
feet  wide,  and  two  feet  deep.  This  was  put  under  construction  by  the 
company,  has  been  completed,  and  is  now  ready  for  transmission  to 
Washington  whenever  called  for.  It  is  proposed  to  use  this  as  part  of 
the  fiztares  of  the  new  National  Museum. 

Another  contribution  of  a  somewhat  similar  character  was  made  to  the 
Institntion  by  the  Yale  Lock  Compiiny,  who  constructed  and  presented 
a  poat^ffice  box  for  the  use  of  the  employes.  In  addition  to  the  clerks 
and  assistants  of  the  Smithsonian  Institntion  and  National  Museum, 
there  are  a  number  of  gentlemen  having  rooms  in  the  building,  who, 
althoagh  receiving  no  salary,  render  important  service  in  the  supervision 
of  collections  and  identification  of  specimens.  Nearly  all  these  persons 
receive  their  mail  at  the  Institution,  and  it  has  heretofore  been  difScnlt 
to  properly  sut)diTide  and  place  such  matter  in  the  hands  of  those  for 
wh«HD  it  was  destined.  Under  the  new  arrangement  each  individual  now 
has  his  own  box,  with  a  key  which  alone  will  open  it,  afid  the  mail  as 
received  i^  properly  assorted  in  the  boxes.  This  post-ofQce  box  consti- 
tutes quite  an  ornamental  piece  of  furniture,  and  supplies  the  desired 
accommodations. 

MEETINQS,  ETC. 

National  Academy  of  Sciences. — For  several  years  after  its  organization 
the  annual  meetings  of  the  National  Academy  of  Sciences  were  held  at 
the  Smithsonian  Institntion,  nlthough,  even  with  the  limited  number 
nsnally  attending,  it  was  difficult  to  furnish  the  necessary  accommoda- 
tions.  In  view  of  the  increasing  number  of  members  of  the  academy, 
and  of  the  visitors  attending  the  reading  of  papers,  it  was  concluded  to 
make  other  arrangements  for  1879,  and,  accordingly,  the  pastor  and 
vestry  of  All  Souls'  Church  having  kindly  consented  to  grant  the  use 
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(rf  their  new  and  very  convenieat  edifice  for  tlie  purpose,'  the  meeting 
was  held  therein  on  the  14th-18th  of  April,  1879,  the  accommQdationa 
being  entirely  satisfiictory.  A  similar  favor  will  probably  be  asked  of 
tbe  choroh  for  1880 ;  but  it  ia  thought  that  with  the  completion  of  the 
new  National  Museum  building  a  suitable  room  can  be  furnished  in  it 
by  1881,  BO  that  the  academy  will  again  have  its  headquarters  under 
the  anspicea  of  the  Smithsonian  Institntion. 

Anthropological  Society  of  Washington. — An  Anthropological  Society 
has  lately  been  organized  in  the  District  of  Coloiobia  for  the  purpose  of 
bringing  together  those  especially  interested  ia  the  study  of  man,  and 
the  use  of  a  room  in  the  Institution  was  cbeerfolly  accorded,  on  its  appli- 
cation. Here  meetings  are  regularly  held  every  other  week  thronghoat 
the  year,  and  the  large  and  increasing  attendance  shows  tbe  appreciation 
of  the  subject  in  Washington.  Ko  similar  American  society  appears  bo 
be  in  a  more  donrishing  condition  or  more  earnest  in  its  investigations. 

Lecttires. — ^The  Regents'  room  was  also  accorded  to  Prof.  C.  S.Ha8tings, 
of  the  Johns  Hopkins  University,  for  a  special  course  of  lectures  on 
astronomical  physics.  This  was  attended  by  the  gentlemen  connected 
with  the  Observatory,  Nautical  Almanac,  Coast  Survey,  and  other  scien- 
tific establishments  in  tbe  city. 

LOSS  OF  EUFLOT^  AKD    COLLA.BOKATOBS. 

It  is  proper  to  mention  the  sudden  death,  by  apoplexy,  of  Mr.  Tobias 
N.  Woltz,  on  the  9th  day  of  March.  He  had  been  connected  with  the 
Institution,  as  master  mechanic  and  superintendent  of  the  building 
for  twenty-two  years ;  was  always  iiiligent,  industrious,  and  faithfnl, 
and,  as  he  left  nothing  to  his  family,  I  would  recommend  that,  on 
acconnt  of  his  long  and  useful  services  to  the  Institution,  an  allowance 
be  made  for  bis  funeral  expenses. 

The  report  for  1877-  contained  a  notice  of  the  death  of  Mr.  Fielding 
B.  Meek,  a  gentleman  who,  although- not  salaried  by  the  Institntion, 
made  the  building  his  home  for  many  years,  while  engaged  in  his  spe- 
cialty, as  a  paleontologist,  with  tbe  government  surveys.  Mr,  Meek  died 
intestate,  and  letters  of  administration  were  granted  to  Professor  Henry 
upon  his  property.  Diligent  search  was  made  in  various  directions  for 
several  years  for  heirs,  but  without  success.  Lately,  however,  a  distant 
relative  has  appeared  to  claim  tbe  estate,  and  tbe  matter  ia  now  before 
tbe  courts. 

The  library  and  notes  of  Mr.  Meek  were  purchased  by  the  Institntion 
to  scjnre  them  for  the  use  of  paleontological  students. 

Among  tbe  collaborators  of  tbe  Institution  whose  death  ba.s  occurred 
daring  the  past  year  is  Dr.  James  Aitken  Meigs,  of  Philadelphia.  He 
was  bom  in  Philadelphia  on  the  3l8t  of  July,  1829,  received  his  educa- 

.  .CooqIc 


BEPOBT  OF  THE  8ECRETAST.  65 

tioo  ID  the  public  Bchools  of  that  dty,  graduated  at  tiie  Jefferson  Medi- 
cal College  in  1851,  and  devoted  himself  with  zeal  and  energy  to  the 
I^actice  of  bis  professioD.  He  was  professor  of  climatology  and  physi- 
ology at  the  Fruikhn  Institute  for  eight  years,  and  during  this  period 
lectured  frequently  on  physiological  and  ethnological  Bubjects  before 
nvioos  associations  in  our  prominent  cities. 

In  1S57  he  accepted  the  chair  of  institutes  of  medicine  in  the  Phila- 
delphia College  of  Medicine ;  and  was,  after  a  few  years,  transferred  to  the 
Pennsylvania  College.  His  lectures  on  physiology  attracted  much  at- 
tention, as  DO  sosttuned  systematic  attempt  to  teach  physiology  experi- 
mentally bad  been  made  bufore  in  either  of  the  four  medical  schools  then 
existiDg  in  Philadelphia.  In  1808  he  was  elected  to  the  Jefferson  Medi- 
cal College  to  succeed  the  late  Prof.  Bobley  Douglison,  on  the  recom- 
mendation of  the  highest  medical  authorities  in  this  country  and  Eu- 
rope. He  was  an  active  member  of  the  leading  scientific  societies ;  con- 
tributed numerous  and  valuable  papers  to  medical  and  other  Journals. 
He  arranged  and  classified  the  extensive  collection  of  human  crania  in 
the  Academy  of  Natural  Sciences,  and  prejiared  a  systematic  catalogue 
of  tlie  coUecUou.  He  also  devoted  much  time  to  physiological  and  ethno- 
togjcal  researches,  and  in  all  his  relations  in  life  was  eminent  for  purity 
of  character,  clearness  and  vigor  of  intellect,  and  ardor  alike  in  the  pur- 
suit of  knowledge  and  imparting  instruction  to  others.  He  died  in 
Philadelphia  on  the  dth  of  November,  1879. 

NATIONAL  MUSEUM. 

The  act  of  Congress  of  1S4C,  establishing  the  Smithsonian  Institution, 
placed  under  its  charge,  in  proportion  as  suitable  arrangements  conld 
be  made  for  their  reception,  all  objects  of  natural  history,  mineralogy, 
and  geology,  antiquities,  &c.,  beloogiiig  to  the  United  States.  At  the 
time  of  the  passage  of  tlio  act  the  government  collections  consisted  es- 
sentially of  the  objects  gathered  by  the  celebrated  exploring  expedition 
of  Capt.  Charles  Wilkes,  which  even  to  the  present  time  has  been  by 
£ir  the  most  extensive  and  exhaustive  enterprise  of  its  kind  conducted 
hy  any  government  Its  results  would  have  been  very  much  larger  but 
for  the  loss  of  one  of  the  vessels,  the  "  Peacock,"  olF  the  mouth  of  the 
Columbia  Itiver.  In  this  were  contained  an  immense  number  of  articles 
troio  tlie  islands  of  the  Pacific  Ocean  and  ii-om  the  coast  of  Oregon  and 
California. 

The  objects  broaght  back  to  Washington  were  placed  in  charge  of  the 
Commissioner  of  Patents,  and  an  appropriation  was  made  regularly  by 
Congress  for  their  maintenance  and  superintendence. 

In  1856  the  completion  of  the  central  part  of  the  Smithsonian  build- 
ing and  the  need  by  the  Patent  Office  of  the  space  in  its  building  occupied 
by  thecoUectionsof  the  Wilkes'  expedition,  brought  about  an  arrangement 
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between  the  Committee  oa  PatAnts  in  tbe  House  of  Bepreseutativee  and 
the  Htigeots  of  the  Smithsoaian  iDstitation,  by  which  the  latter  agreed 
to  a<!cept  the  custody  of  the  coUectioDS,  oa  conditioa  that  the  necessary 
appropriations  for  their  maintenance  in  the  Smithsonian  building  shonld 
be  coutiDued  by  GoDgiess,  to  inclade  also  tbe  expense  of  tbe  constrac- 
tioD  of  cases  aud  other  requirements.  This  was  canied  into  effect,  and 
io  1857  the  government  collections  were  transferred;  since  which  time 
they  have  been  in  the  custody  of  the  Institution.  Prior  to  that  date, 
however,  large  nnmbors  of  government  and  other  specimens  had  been 
received  and  cared  for  at  the  Smithsonian  Institution,  but  not  displayed. 
These,  with  the  Wilkes'  collection  and  a  few  others  received  with  them, 
may  be  considered  as  marking  the  beginning  of  the  ^National  Museom. 
The  institntion  now  points  with  great  satisfoction  to  the  progress  that 
has  been  accomplished  in  about  twenty-two  years,  at  the  end  of  which 
time  one  of  the  largest  and  best  appointed  collections  of  natural  history 
and  ethnology  extant  has  been  developed. 

INCREASE  OF  THE  MUSBmi. 

Coming  now  to  the  consideration  of  the  condition  and  history  of  the 
National  Museum  for  the  year  1879,  and  beginning  with  its  increase, 
the  general  nature  of  the  additions  to  the  Museam  during  tbe  year  will 
be  reailily  gathered  by  reference  to  the  alphabetical  list  of  donations 
and  the  memoranda  in  regard  to  explorations.  It  may  be  noted  that 
tbe  donations  in  1879  very  greatly  exceeded  those  of  any  previons 
year,  amounting  to  1,173  separate  entries,  while  those  of  1878  were 
1,075.  A  large  portion  of  the  number  consists  of  contributions  made 
by  the  fishing  vessels  of  Gloucester,  Mass.,  ob  referred  to  more 
ticniarly  under  the  head  of  operations  of  the  United  States  Fish  Oom- 
mJssiou.  The  additions  to  the  Museum  are  deriv<d  fh)m  four  prinoi- 
Ital  sources,  viz:  J.  Government  exploring  and  sarveying  parties. 
Explorations  and  researches  of  the  Smithsonian  Institution.  3.  Miscel- 
lancous  contributions,  i.  By  exchangesof  specimens.  A  fifth  element 
of  increase  in  most  museums  is  by  pitrcbase.  This,  however,  amounts 
to  very  little  in  the  case  of  the  Kational  Museum,  and  is  for  the  most 
part  confined  to  an  occiisiomil  spoeimen  of  archteology  needed  t»  fill  a  gap. 

As  the  Institution  bas  not  been  hitherto  prepared  to  undertake  the 
gathering  of  universal  collections,  but  has  confined  its  efforts  more  par- 
ticularly to  the  representation  of  the  animal  and  miueral  kingdom  of 
the  New  World,  there  has  been  less  opportunity  to  increase  its  display 
by  exchanges,  while  its  own  collections  fix>m  goveritraent  expeditions 
and  by  contributions  of  its  correspondents  covered  tbe  greater  part  of 
what  is  absolutely  desired.  The  opportunity  of  extensive  exchanges  is 
still  open,  however,  and  may  possibly  be  resorted  to  hereafter. 

Among  the  more  important  collaborators  in  the  way  of  exchanges 
may  he  mentioned  tbe  educational  authorities  of  Japan,  who  have 
|tbicecl.tbe  liTatioBal  Museam  noder  direct  obligations  by  the  transmission 
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of  vell-arrMiged  and  preserved  oollectioos  of  the  Dataral  history  of  tliat 
eouDtry.  The  moat  important  of  these  is  a  series  of  the  fishes,  partly 
preserved  in  alcohol  and  partly  dried.  These  came  in  excellent  uondi- 
tioa  and  has  been  accurately  identified  by  Japanese  naturalists  attached 
to  the  Hcsenm.  Already  over  two  hundred  species  have  been  fbmished. 
eonstitnting  an  extremely  valuable  means  of  investigating  the  fishes  of 
the  North  Pacific  coast.  Theirparticniar  importance  is  in  then-  relatioD- 
riiip  in  illoBtration  of  the  ichthyology  of  the  waters  of  the  western  ooast 
of  tiie  United  States. 

These  specimens  were  fbmished  by  the  Mombnsho  or  Ekiucationa] 
Museam  of  Tokio,  which  has  alsosnpplied  a  large  series  of  minerals  and 
ndk»  of  the  oonntry. 

A  very  v^oable  collection  of  the  fishes  of  Norway  was  presented  to 
the  Institntion  by  the  University  of  ChristJania,  as  prepared  by  Profes- 
sor Bsimai^,  at  the  request  of  Mr.  Bobert  Collett,  a  correspondent  of  the 
InstitataoD.  These  are  particalarly  acceptable  as  furnishing  the  means 
of  comparison  with  the  many  species  obtained  from  the  off-shore  fishing- 
gnmnds  by  American  fishermen. 

From  the  National  Museum  of  the  City  of  Mexico  some  very  inter«st>- 
ing  articles  have  been  received  in  exchange,  principally  of  an  archeo- 
logicfd  character. 

An  important  exchange  of  birds  with  the  American  Mosenm  of  Natu- 
ral Histoiy  in  New  York  will  bo  fbnnd  mentioned  further  on. 

The  additions  to  the  museum  from  the  operations  of  government 
parties,  or  those  fitted  out  in  whole  or  in  part  by  the  Smithsonian  Insti- 
tution, wiU  be  found  in  a  brief  mention  under  the  head  of  Explorations. 
The  details,  as  also  those  of  the  mieeellaneons  conbibutions,  are  givuu 
in  tb%  alphabetical  list  of  donors  and  their  donations. 

Mammals. — The  collections  of  mammals  sent  by  Mr.  Turner  and  Mr. 
5elson,  &om  Alaska,  and  by  Lientenant  Wheeler,  of  the  Engineers, 
bom  Colorado,  &c.,  are  most  important. 

Birds. — Of  birds,  an  extremely  valuable  donation  of  295  species  and 
318  specimens  was  made  by  the  American  Museum  of  Natural  History 
in  New  York;  these  being  for  the  most  part  either  specimens  not  rep- 
resented in  the  National  Museum  or  in  better  condition  than  any  it  had 
been  able  to  procure.  A  suitable  return  will  be  made  in  dnplicate  birds 
asd  other  ol^eets. 

The  collections  of  birds  made  by  Mr.  Nelson  and  Mr.  Tomer,  alreaily 
Rferred  to  under  the  head  of  Explorations,  are  of  very  great  interest, 
eminncing,  as  they  do,  lai^e  numbers  of  excellent  specimens. 

Ueutenuit  Wheeler  ia  also  to  be  mentioned  in  this  swies  tar  bis 
deposit  of  many  valuable  skins  beantifhlly  prepared  by  Mr.  Hensbaw, 
ooDstitntiug  part  of  the  collections  of  the  United  States  Ot-ographical 
Survey  of  the  One-hundreth  Meridian. 

The  birds  collected  by  Mr.  BJdgway  at  CobVs  Island,  meotHmed 
under  the  head  of  e^lorations,  were  also  of  mnch  valne. 
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Some  specimeus  were  collected  oq  the  Grand  Banks  hj  the  fishermen, 
and  by  Messrs.  Osborne  and  Scadder,  which  are  also  noteworthy. 

Several  rare  specimens  of  Texas  birds  were  obtained  by  Mr.  Bagsdale. 

Reptilea. — A  miecellaneoas  collection  of  reptiles  was  received  &oni 
rarioiis  sources,  more  especially  of  living  serpents,  salamanders,  turtles, 
and  lizards,  from  many  different  contributors.  These  came  in  part  fix>[a 
'  Mr.  Frauk  W.  Haywaxd,  of  South  Carolina,  Mr.  S.  T.  Walker,  of  Florida, 
Dr.  Lightbume,  of  Fort  Mohave,  and  many  others,  and  have  served  a 
most  admirable  purpose  for  making  the  series  of  piaster  casts  of  Ameri- 
can reptiles,  which  is  superior  in  interest  and  extent  to  anything  extant 
in  pubUc  museums  at  home  or  abroad. 

To  Mr.  Edward  Newton,  colonial  secretary  of  Jamaica,  we  owe  a  living 
specimen  of  the  yellow  boa,  a  rare  serpent  of  great  size,  of  which  admi- 
rable copies  have  been  made. 

Fiskeg. — The  coUectious  in  this  department,  as  might  be  expected, 
from  the  relations  of  the  United  States  Fish  Commission  to  the  Smith- 
sonian Institution,  have  included  many  new  and  rare  species  from  the 
Atlauticand  Pacific  Oceans,theGulfof  Mexico,  the  lakes,  and  the  interior 
waters.  The  amount  of  the  collections  is  entirely  too  great  to  attempt 
a  specification,  although  among  the  most  important  may  be  mentioned 
a  series  furnished  by  the  Museum  of  the  University  of  Obristiania  of 
seventy-one  species  of  Norwegian  fishes,  and  the  collection  from  Japan, 
from  Uie  Mombosbo  Museum,  already  referred  to  under  the  head  of 
Exchanges. 

To  Mr.  E.  G.  Blackford,  the  enterprising  flsh-dealer  of  Fntton  Market, 
Xew  York,  the  Institution  has  for  years  been  under  many  obligations 
for  his  zeal  in  collecting  all  the  rare  fishes  that  came  to  the  New  York 
market,  aud  forwarding  such  of  them  to  the  Institution  as  he  had  reasoq 
to  believe  were  desirable.  Many  new  species,  and  others  of  great  rarity 
have  been  thos  selected  by  Mr.  Blackford,  who  has  also  rendered  most 
important  ser\'ice  in  receiving  various  consignments  of  fish  packed  in 
ice  ih)m  various  parts  of  the  country  and  even  from  Europe,  and  in 
repackiug  and  forwarding  them  to  Washington. 

To  the  masters  and  crews  of  the  Gloucester  flshing-fieet  most  special 
acknowledgments  are  due  for  their  earnest  desire  to  place  at  the  com- 
mand of  the  government  the  means  of  information  in  regard  to  the  fields 
of  labor  traversed  by  them.  A  full  statement  of  these  contributions 
will  be  found  in  the  list  of  donations  to  the  United  States  Fish  Com- 
mission. 

The  United  States  Fish  Commission  itself  was  stationed  at  Provioce- 
town,  Mass.,  during  the  last  summer,  and  secured  great  numbers  of  fishes. 

Marine  invertebra^. — Of  marine  invertebrates,  by  far  the  most  im- 
portant collections  arc  those  furnished  by  the  Gloucester  fishing-fieet,  re- 
ferred to  under  the  head  of  Fishes,  and  by  the  United  States  Fish 
Commission  at  Pioviucetown. 
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The  laliors  of  l>r.  White  in  the  Northern  Pacific  also  resulted  in  an 
important  cootribntioo. 

Insects. — ITo  extensive  colleotious  of  insects  came  to  hand  dnriiig  the 
year;  perhaps  the  most  important  being  that  from  Central  Mexico, 
famished  by  Professor  Dug6s.  These,  as  before,  have  been  seat  to  the 
UDited  States  Agricaltural  Department. 

Plants. — Varions  packages  of  plants,  of  no  great  importance,  have 
been  received  during  the  year,  and,  like  the  insects,  have  been  trans- 
ferred to  the  Department  of  Agriculture. 

Minerals. — Many  important  collections  of  minerals,  geological  siieoi- 
mens,  &c.,  have  been  received  during  the  year;  a  valuable  contribution 
being  that  already  referred  to,  as  sent  by  the  Mombusho  Museum  of 
Japan,  consisting  of  what  professes  to  be  a  complete  series  of  the 
minerals  and  rocks  of  that  country. 

Mr.  Thomas  Donaldson,  a  member  of  the  United  States  Land  Commis- 
sion, while  visiting  the  West  in  connection  with  his  duties,  made  a  large 
collection  of  minerals  and  ores  from  Leadville,  Deadwood,  and  other 
parts  of  the  country ;  the  whole  filling  some  fifteen  large  boxes.  This 
collection  constitutes  a  very  desirable  supplement  to  the  immense  seriest 
(tf  a  similar  character  gathered  by  him  at  the  request  of  the  Smithsonian 
Institution  in  1874,  1879,  and  1S7C,  constituting  the  larger  part  of  the 
great  display  of  the  mineral  wealth  of  the  country  made  under  the 
aosiricea  of  the  Institution  in  the  government  building  at  the  Intei- 
Dational  Exhibition  of  1S7C. 

PRESENT  CONDITIOS  OP  THE  MUSEim. 

The  administration  of  the  Museum  by  the  various  assistants  employed 
dnring  the  year  has  been  entirely  satisfactory.  The  work  has  been  under 
the  si>ecial  charge  of  Mr.  G.  Brown  Goode,  having  as  collaborators;  Dr. 
Charles  Bau,  Dr.  E.  Foreman,  and  Mr.  F.  H.  Cusbing,  for  the  department 
of  anthropology;  Dr.  F.  M.  Endlich,  curator  of  mineralogy-;  Mr.  Bobert 
Ridgway,  curator  of  ornithology ;  Dr.  T.  H.  Dean,  curator  of  ichthyology ; 
Dr.  H.  C.  Yarrow,  assisted  by  Mr.  8.  C.  Brown,  curator  of  herpetology; 
Dr.  Elliott  Coues,  curator  of  mammalogy ;  Mr.  William  H.  Dail,  curator 
of  marine  and  aquatic  invertebrates.  Mr.  Dall,  Dr.  Coues,  and  Dr.  Yar- 
row performed  tbeir  services  without  any  compensation. 

All  the  collections,  as  received,  have  been  properly  treated  for  preserva- 
tion &om  destruction  by  insects  or  otherwise,  and  entered  in  the  several 
record  books;  the  total  number  of  entries  for  the  yesir  1879  being  11,552. ' 

The  distribution  of  duplicate  specimens,  alrea^ly  referred  to,  has  also 
been  carried  on  on  a  large  scale.  The  details  will  be  found  in  the  ap- 
pended tables. 

As  nsual,  the  material  of  the  institution  has  been  made  use  of  by  ex- 
peris  and  specialists  for  the  prosecution  of  their  researches.  Although  it 
is  most  convenient  to  have  this  done  at  the  institution,  yet  wherever  the 
interest  of  science  requires  it,  coUectionB  are  sent  to  any  part  of  the  world. 
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Among  the  more  important  of  theue  researclios  are  those  of  Dlr. 
George  N.  Lawrence,  Mr.  Ridgway,  and  Dr.  Coues,  npon  American 
birds;  of  Mr.  J.  A.  Allen,  of  Cambridge,  npon  the  mamtnals;  of  Pro- 
fessor Gill,  Mr.  Goode,  Dr.  Bean,  and  Professor  Jordan,  upon  the  figbes  j 
and  Prof.  Eklwanl  D.  Cope,  upon  tiie  reptiles. 

The  ntarine  inTertebrat«8  collected  by  the  Unit«d  States  Fittb  Com- 
mission are  in  process  of  investigation  by  Prof.  A.  E.  Verrill,  assisted 
by  Mr.  Oscfur  Harger,  Mr.  Sandersoa  Smith,  I^f.  S.  J.  Smith,  and  Mr. 
K.  Bathbnn. 

A  series  of  skulU  and  skeletons  of  the  Central  American  tapir  was 
sent  to  Mr.  Edward  Alston,  of  London,  for  a  critical  examiiiation.  By 
such  assignments,  facts  of  more  or  less  importance  can  be  obtained ; 
and  it  is  in  this  way  that  the  Institution  best  carries  out  the  will  of  its 
founder  for  "the  increase  and  diffusion  of  knowledge  among  men." 

An  immense  mass  of  duplicate  material  belonging  to  the  National 
Museum  has  been  used  in  the  way  of  a  distribution  of  an  educatioual 
series  of  objects  to  various  colleges,  academics,  and  learned  societies  of 
the  United  States,  special  provision  having  been  made  for  the  same  by 
act  of  Congress. 

MEW  MUSEUM  BUILDING. 

For  a  detailed  account  of  the  measures  taken  to  secure  additional  ac- 
couuuodations  for  the  collections  belonging  to  the  National  Museum, 
especially  those  gathered  for  the  Philadelphia  Exbibition  and  obtained 
from  other  parties  at  its  close,  reference  is  made  to  the  reports  of  1S7C, 
1877,  and  187*<.  It  will  here  be  sufBcieut  to  say  that  after  several  fruit- 
less efforts.  Congress,  in  the  sundry  civil  bill  of  March  3, 1879,  made  an 
appropriation  for  a  National  Museum,  in  the  following  terms : 

"  For  a  flre-proof  building  for  the  use  of  the  National  Museum,  three 
bicbdred  feet  sqnare,  lo  be  erected  under  the  direction  and  supervision 
of  the  Begeuts  of  the  Smithsonian  Institution,  in  accordance  with  the 
plans  now  on  fi!e  with  the  Joint  Committee  of  Public  Buildings  and 
Grounds,  on  the  southeastern  portion  of  the  grounds  of  the  Smithsonian 
Institution,  two  Lnndreil  and  fifty  thousand  dollars;  said  building  to 
be  pLiced  east  of  the  Smithsonian  Institution,  leaving  a  roadway  be- 
tween it  and  the  latter  of  not  less  than  fifty  feet,  with  its  north  front  on 
a  line  with  the  south  face  of  the  buildings  of  the  Agricultural  Depart- 
ment and  of  the  Smithsonian  lustitatiou ;  and  all  expenditures  for  the 
purposes  herein  mentioned,  not  including  anything  for  architectural 
plans,  shall  be  audited  by  the  proi>er  ofilcers  of  the  Treasury  Depart- 
ment," 

The  estimates  had  been  furnished  by  Messrs.  Oluss  &  Schuize,  con- 
sulting architects,  as  to  the  cost  of  such  a  buildiug,  and  upon  their  rep- 
resentations the  snm  of  $250,000  was  asked  for  and  granted,  with  the 
understanding  that  it  would  be  sufficient  for  its  purpose,  although  do 
limitation  to  that  effect  was  made  by  Congress.    As  soon  as  possible 
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Alter  the  passage  of  the  act,  the  whole  sabject  was  carefully  reviewed, 
aod  the  accmucy  of  the  estimates  coDfinued  by  Mr.  Edward  Clark, 
Architect  of  the  Capitol,  and  General  M.  C.  Meip^s,  of  the  Army.  Con- 
tracts were  then  entered  into,  and  as  labor  and  material  were  at  the 
dme  at  the  very  lowest  figures,  several  of  tbe  estimates  were  found  to  be 
greater  than  the  amount  of  the  contract  entered  into.  Owing  to  the  escep- 
tionally  moderate  winter  a.Qd  the  freedom  from  rain  and  storms,  only  four- 
teen days  were  lost  during  the  year  by  non-preventable  causes.  For  a 
fall  report  of  the  details  connected  with  the  construction  of  the  building 
refeK-Qce  may  be  made  to  the  report  of  the  National  Museum  Building 
Cooimission,  herewith  communicated.  There  is  every  rea.soa  to  believe 
that  tbe  whole  work  will  be  accomplished  within  the  appropriation,  by 
Jooe  nexL 

Ko  provision  was  made  in  the  appropriation  by  Congress  for  the  con- 
stnictioQ  of  the  necessary  cases,  but  an  estimate  has  been  presented, 
which  it  is  hoped  will  he  granted,  so  that  this  work  may  be  started  with 
tbe  beginning  of  the  next  fiscal  year.  Tbe  period  of  complete  itmtalla- 
tion  of  collections  on  hand,  and  the  opening  of  tbe  building  to  the  public, 
will  tiepend  upon  the  amount  of  the  appropriation  and  the  rapidity  with 
which  tbe  contractors  may  complete  their  work.  The  new  building  will 
be  devoted  more  pdrticularly  to  industrial  exbibite,  intended  to  show 
the  animal  and  mineral  resources  of  the  United  States  and  their  prac- 
tical applications  to  the  wants  or  luxuries  of  man.  Tbe  department  of 
anthropology  will  also  be  largely  represented.  Bow  far  natural  history 
can  find  a  place  in  the  building  will  depend  upon  the  space  required 
for  the  collections  mentioned.  It  is  confidently  expected  that  this  build- 
ing when  finished  will  bo  one  of  the  most  attractive  objects  of  tbe  kind 
estant,  and  but  Uttle  inferior  to  the  celebrated  museums  of  foreign 
countries. 

USITED  STATES  FISH  COMMISSION. 

Beference  has  been  made  in  many  previous  reports  to  the  part  taken 
by  tbe  United  States  Fish  Con^mission  in  the  investigation  of  tbe  condi- 
tion of  the  sea  fisheries  and  in  the  propagation  of  food-flsbes  tu  the 
United  States,  your  Secretary  having  been  appointed  by  the  President, 
in  1S71,  to  the  duty  of  carrying  out  the  objects  designated  by  a  law  of 
Congress  in  tbe  same  year.  Serving  without  any  compensation  and  re- 
ceiving simply  his  own  lx>ard  and  necessary  personal  exiienses  while 
actually  engaged  in  the  work,  he  has  been  obliged,  in  the  increasing 
extent  of  his  Fish  Commission  work,  to  devote  to  it  more  and  more  of 
the  hours  that  would  be  usually  allowed  for  leisure  and  recreation,  his 
prime  duty  being,  of  course,  to  the  Smithsonian  Institutiou. 

The  work  of  tbe  Commission  is  divided  into  two  branches:  First,  an 
inquiry  into  the  condition  of  the  fisheries  on  the  Atlantic  and  Pacifi<t 
and  Great  Lake  coasts  j  and  second,  the  propagationof  useful  food-fishes 
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Under  tbe  bead  of  "  inqtiiry  "  tbe  sammers  of  successive  years  bave  been 
spent  at  various  stations  fiom  the  Bay  of  Fundy  to  Long  Island  Souod, 
and  tbe  iDformation  obtained  has  been  published  in  the  annual  reports 
of  the  Fish  Commission.  The  iuformation  obtained  by  tbis  commission 
was  of  great  importance  to  the  United  States  Government  at  the  Halifiix 
convention. 

For  the  work  of  1879,  Provincetown,  at  the  extreme  end  of  Cape  Cod, 
was  selected  as  the  central  station,  and  with  tbo  assistance  of  tbe  steamer 
"  Speedwell,"  under  tbe  command  of  Capt.  Z.  L.  Tanner,  a  Buccessfiil 
investigation  was  prosecuted  in  regard  to  the  natural  history  and 
physics  of  the  adjacentseas.  The  steamer,  with  its  crew,  were  furnished 
by  Hon.  K.  W.  Thompson,  Secretary  of  the  Xary,  in  accordance  with 
the  law  of  Congress  to  that  effect.  It  may  not  be  out  of  place  to  men- 
tion in  tbis  connection  that  of  the  deportments  of  tbe  government  that 
of  the  Navy  has  been  especially  liberal  in  its  construction  of  the  law,  and 
has  rendered  the  greatest  possible  aid  in  the  work  of  tbe  Commissioo. 

Tbe  labors  of  tbo  commission  in  1879  were  made  directly  conducive 
to  the  success  of  tbe  efforts  in  connection  with  the  census,  as  already 
referred  to. 

An  incident  of  the  summer's  work  was,  as  before,  the  collection  of 
vast  numbers  of  specimens  of  marine  animals,  a  full  series  of  which  will 
be  reserved  for  the  National  Museum,  and  the  duplicates  arranged  for 
distribution  to  various  educational  establishments  throughout  the  coun- 
try. At  the  present  time,  of  all  the  means  of  iustruction  in  general 
uatund  history — a  subject  attracting  much  attention  in  schools  and 
colleges — there  ore  none  more  difficult  to  obtain  than  objects  illustrating 
tbe  botany  and  zoidogy  of  the  ocean.  Tbe  expense  of  the  appanitus 
for  securing  such  specimens  is  far  beyond  anything  but  what  the  most 
fovored  persons  can  command.  On  tbis  account  It  was  thought  proper 
to  do  the  work  as  far  as  possible  for  the  whole  country  as  well  as  for 
the  National  Museom,  and  numerous  objects  of  this  kind  have  been 
obtained  and  are  now  being  properly  arranged  and  packed  under  com- 
petent direction  for  distribution.  Many  sets  of  these  will  be  in  this  way 
scattered  throughout  tbe  country,  to  the  very  great  advantage  of  science. 

One  material  result  of  the  work  of  tbe  past  summer  has  been  the 
discovery  of  an  entirely  new  food-fish  off  the  coast,  both  genus  and 
sjtecies  tieiug  previously  unknown  to  science.  Tbis  is  the  lA>pkotatilus 
ehamei£onticep8f  or  tile-hsh.  A  bauK  where  tbis  fish  is  found  vrB»  dis- 
covered near  Noman's  Land,  where  it  can  be  taken  in  any  desired  quan- 
tity; some  specimens  obtained  weighing  as  much  ns  ninety  pounds. 
As  the  fish  has  very  much  the  same  general  food  characteiistics  as  the 
cod,  there  is  i-eason  to  believe  that  in  time  it  will  become  an  imporaut 
article  of  trade. 

A  great  extension  was  also  established  in  tbe  distribution  of  the  new 
fish  discovered  in  June,  1877,  off  the  coast  of  Gloucester,  namely,  tbe 
pole  douuder,  or  Olyptocephalus  eynoglosaua.    Tbis  is  a  species  of  flat-fish, 
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the  oocorrenoe  of  which  along  our  shores  was  entirely  imknowD  at  the 
tune,  DOt  being  taken  on  the  trawls  of  the  fishermen,  while  at  the  satnt* 
time  it  is  possibly  the  most  abundant  species  of  its  family  on  the  coast, 
hi  tJUe  smalloess  of  its  month,  which  prevents  its  being  captured  by  the 
hook,  and  the  lack  of  nse  of  the  beam-trawl  as  a  Qshermaa's  engine, 
ue  to  be  found  the  explanation  of  the  iguorance  of  the  fishermen  in 
i«gard  to  the  species. 

The  eecond  division  of  the  work  of  the  United  States  Fish  CommiB- 
Rion,  that  of  the  multiplication  and  distribution  of  useful  food-fishes, 
has  also  ^teea  curied  on  during  the  year  on  a  greatly  enlarged  scale. 

Special  work  waa  dune  at  Avoca,  in  Albemarle  Soond,  in  connection 
with  the  shad  and  £resh-water  herring,  many  millions  being  hatched  out, 
of  which  the  greater  part  were  distributed  to  the  interior  waters  of 
North  Carolina,  South  Carolina,  Georgia,  and  other  States.  A  very 
uuportant  extension  of  the  work  consisted  in  the  successful  experiment 
of  the  artificial  propagation  of  the  striped  bass  or  rockfish,  a  si>ecies  of 
great  economical  importance,  but  which  had  hitherto  eluded  all  our 
search  during  its  spawning  season. 

The  second  station  for  the  hatcliing  of  shad  was  established  as  in  pre- 
vious years  at  a  point  a  short  distance  below  Havre  de  Onice,  dn  the 
Sasquebanna  Biver,  where  also  many  millions  were  produced.  About 
half  of  the  number  vi&ce  planted  in  the  Susquehanna  itself,  for  the  pur- 
pose of  keeping  up  the  supply.  The  remainder  were  distributed  to. 
nomeroQS  States  throughout  the  TTuiou. 

The  station  on  the  McCloud  Biver,  California,  for  procuring  the  eggs 
of  the  California  salmon,  was  efficiently  worked  by  Mr.  Livingston 
Stone,  the  superintendent.  About  eight  millions  of  eggs  were  obtained 
and  distributed,  for  the  most  part,  to  the  commissioners  of  the  different 
States.  One  hundred  thousand  eggs  were  presented  to  each  of  the 
governments  of  France,  Holland,  and  Germany,  where  the  California 
salmon  is  greatly  appreciated  from  its  promise  of  furnishing  a  very 
important  addition  to  the  food  resources  of  Europe. 

Arrsngements.  are  now  being  made  on  the  UcClood  Biver  for  the 
hatching  of  the  California  trout,  which  has  some  peculiarities  which 
render  it  desirable  for  introduction  to  the  Eastern  States. 

Other  stations  were  at  Bucksport,  Me.,  for  the  propagation  of  the  sea- 
salmon,  and  at  Grand  Lake  Stream  for  laud-locked  salmon,  both  being 
in  charge  of  Mr.  Charles  G.  Atkins,  and  furnishing  their  quoU  of  mate- 
rial for  the  multiplication  of  food-fishes. 

After  several  years  of  effort,  the  commission  has  been  able  to  obtain 
a  stock  of  German  carp  for  distribution.  This  fi^h  promises  to  be  of 
great  economical  value,  and  the  demand  for  it  is  very  great,  numerous 
applications  being  received  every  day  from  all  parts  of  the  country. 
About  ten  thousand  have  already  been  distributed,  at  the  rdte  of  about 
eight  pairs  to  each  applicant,  meeting  but  a  small  part  of  the  demand. 
The  stock  for  the  year  1880,  it  is  hoped,  will  supply  this  in  a  measur- 
abledegree.  ,  ,       ,  Cooglc 
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The  experimeots  initiated  at  Gloncester  iD  1S7S,  looking  towards  the 
artificial  propagation  of  the  cod,  were  carried  to  completion  in  February, 
1879,  about  one  and  a  half  millions  of  fish  having  been  hatched  out  and 
placed  iu  Gloucester  Harbor.  The  experiment  was  in  every  way  satis- 
factory, and  the  experience  gained  will  be  of  the  utmost  benefit  in  the 
future.  The  harbor  of  Gtoncester,  during  the  past  summer,  was  full  of 
young  codfish  hatched  out  in  this  way,  presenting  a  palpable  feature  of 
the  work,  which  was  appreciated  by  all  the  inhabitants  of  that  city. 

For  the  purpose  of  more  efficiently  conducting  the  work  of  the  com- 
mission JD  connection  with  the  shad,  herring,  striped  bass,  codfish,  and 
other  species,  an  appropriation  of  945,000  was  made  iu  March  last  by 
Congress  for  the  construction  of  a  suitable  steamer,  which  should  servo 
as  a  floating  hatching  establishment  This  vessel  is  nearly  completed, 
and  will,  it  is  hoped,  be  ready  for  the  work  of  1880. 

Mi*.  Kewtou  P.  Bcudder  was  sent,  during  the  summer  of  1879,  to  study 
the  halibut  fisheries  on  the  coast  of  Greenland.  For  a  number  of  years 
the  Uolsteinburg  Banks,  a  short  distance  south  of  Disco,  Oreeuland, 
were  visited  by  ft«m  one  to  seven  vesseki  from  Gloucester,  annually. 
These  Tessels  remained  three  or  four  mouths  on  the  fishing-ground,  and 
salted  down  in  their  holds  the  halibut  which  they  caught,  and  whi<A 
were  brought  home  to  be  prepared  iu  the  smoke-houses. 

Mr.  Scudder  sailed  from  Gloucester  ou  the  schooner  Buuker  Hill,  June 
10, 1879,  and  on  his  return  arrived  in  Gloucester  September  17,  He 
secured  a  fine  collectiou  of  Arctic  marine  birds,  also,  an  interesting  series 
of  Arctic  fishes  and  invertebrates,  and  some  valuable  ethnological  speci- 
mens. 

Mr.  H.  L.  Osborne  was  sent  to  the  Grand  Banks  to  study  the  methods 
of  the  deep-sea  cod  fishery'  of  that  region.  He  lefl  Gloucester  on  the 
schooner  Victor,  July  10,  and  returned  home  in  the  latter  part  of  Oc- 
tober. His  natural  history  collections  were  quite  extensive,  especially  of 
the  different  species  of  mollusks;  and  he  has  in  preparation  an  elaborate 
report  upon  the  methods  of  this  fishery  aud  the  characteristics  of  the 
fishermen  and  the  results  of  his  uatural  history  exjiloration. 

Mr.  J.  F.  Gordy  made  a  short  cruise  on  aGloucester  mackerel  schooner, 
and  has  presented  a  report  upon  the  mental  and  moral  characteristics 
of  the  fishermen  and  upon  the  methods  of  this  fishery.  Ho  returned  to 
Gloucester  August  3,  after  an  absence  of  three  weeks. 

CO-OPEEATION  OP  THE  UNITED  STATES  PISH  COMMISSION  AND  OP  THE 
CENSUS  OP  1880. 

In  the  previous  reports  of  the  Census  Departmeut,  the  almost  ladi- 
crous  incompleteness  of  that  portion  relating  to  the  fisheries  has  been 
a  matter  of  notoriety ;  aud  it  was  with  much  pleasure  that  I  received 
an  invitation,  as  Secretary  of  the  Smithsonian  Institutiou  and  United 
States  Fish  Commissioner,  from  General  Walker,  Superintendent  of  the 
Census,  to  suggest  a  plan  by  which  this  defect  might  be  remedied.    At 

,    Coogic 
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General  Walker's  reqacst,  I  undertook  the  work  of  orgaoimog  that 
department,  and  of  eulploying  all  the  maohiuer;  of  tlie  United  States 
Fish  Gommifi8i<m  in  its  behalf. 

Mr.  G.  Brown  Ooode,  the  cnratorof  the  Xational  Museom,  woe  assigned 
to  the  special  work  of  direction,  and  with  the  assistance  of  the  regular 
force  of  the  oommisaion  and  persons  especially  employed  at  the  expense 
of  the  census  appropriation,  a  systematic  pltui  of  operations  was  laid 
oat  and  is  now  being  carried  into  etfect.  Experienced  aod  trained 
observers  bave  been  sentto  different  portions  of  the  coast  aa  caavasseis 
and  investigators,  it  being  the  intention  that  every  fishing  village  on 
the  Atlantic,  Pacific,  Gulf,  aod  Great  Lake  coasts  shall  be  properly 
canvassed.  Numerous  circulars  hare  been  sent  out  to  the  interior,  ask- 
ing for  information. 

For  the  purpose  of  better  supervising  the  collation  of  data  and  the 
tabulation  of  results,  accommodations  have  been  furnished  in  the  east 
wing  of  the  Smithsonian  building,  where  the  parties  Iiave  been  at  work, 
ander  the  direction  of  Mr.  Goode.  Mr,  01iarle«  W.  Smiley  is  in  charge 
of  the  ofQce,  with  a  number  of  clerks  detailed  by  General  Walker  for 
his  assistance.  The  principal  canvassers  at  work  in  the  field  are  Mr. 
E.  E.  Earll,  fortheXew  England  coast  generally;  Mr.  Charles  G.Atkins, 
having  special  charge  of  the  statistics  of  the  salmon,  herring,  alewife, 
and  smelt  fisheries  in  Maine ;  Mr.  Silas  Steamn,  assisted  by  Mr.  S.  T, 
Walker,  for  the  Gulf  of  Mexico ;  Col.  Marshall  McDonald,  for  the  shad 
fisheries  of  Virginia  and  the  southern  coast;  Mr.  B.  T.  Edmunds,  the 
oyster  and  ftvsh  fish  trade  of  the  Chesapeake  Bay  and  Baltimore ;  Mr. 
B.  Phillips,  for  the  fish  mannfaetoring  industry  of  Kew  York ;  Mr.  L. 
Enmlien,  for  the  fisheries  of  the  Great  Lakes ;  and  Prof.  D.  3.  Jordan, 
for  the  fisheries  of  the  Pacific  Coast.  In  addition  to  these,  Mr.  Ernest 
Ingenjoll  has  general  charge  of  the  statistics  of  the  oyster  trade  of  the 
whole  eastern  coast.  All  these  gentlemen  have  been  at  work  for  a 
greater  or  less  time,  some  of  them  smce  July  last,  and  have  transmitted 
to  the  office  in  Washington  an  immense  amount  of  information. 

It  is  confidently  expected  that  the  report  of  General  Walker  on  the 
Bobject  of  the  fisheries  will  be  not  inferior  in  any  respect  to  other  special 
reports  for  which  he  has  made  arrangements. 

In  addition  to  the  collecting  of  statistics,  the  employes  of  this  division 
have  been  instructed  to  obtain  illustrations  of  the  fisheries,  such  as 
specimens  or  models  of  fishing-gear,  nets,  boats,  traps,  &c. ;  samples  of 
prepared  fish  and  the  like;  they  are  also  gathering  a  great  deal  of  infor- 
mation relating  to  the  natural  history  of  the  marine  and  fresh-water 
animals. 

A  very  important  corollary  of  this  work  is  the  information  it  will 
fomitth  for  use  in  any  future  arbitration  between  the  United  States  and 
the  British  Provinces  in  regard  to  the  value  of  its  coast  fisheries.  It 
is  well  known  that  the  cause  of  the  United  States,  at  the  meeting  in 
Halifax  in  1877,  went  almost  by  default  in  consequence  of  the  absence 
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of  this  information.  While  the  Ciuiadians  possessed  the  fnllest  data  on 
tbe  subject  of  the  fisheries,  as  the  result  of  many  years  inquirj',  the 
United  States  had  nothing  whatever  bat  what  waB  gathered  with  spec- 
ial reference  to  the  emergency.  The  results  gathered  in  connection 
with  the  census  of  1880  will,  it  is  hoped,  be  tabulated  and  published  hy 
the  time  this  is  needed  for  diplomatic  use,  and  it  will  be  of  inestimable 
advantage  in  strengtheniug  any  position  that  the  American  Government 
may  take  in  reference  to  the  nature  of  the  American  fisheries. 

BespectfuUy  submitted. 

SPENCER  F.  BAIRD, 
Secretary  Smi^onian  Imtitution. 

WASHmaTON,  D.  C,  January,  1880. 
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Table  showing  tke  number  of  entries  tn  the  record-boola  of  the  United  States 
Jtationat  Museum  at  the  close  of  the  years  1878  and  181%  respectively, 

n  the  detailed  catalogue, 
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ADDITIONS    TO    THE    COIJiECTlONS    OF    THE    NATIONAL 
MDSEUM  IN  1879. 

Adney,  W.  E.  6.    Specimens  of  shells  and  fossils ;  from  Virginia. 

Alaska  Commercial  Company^  San  Francisco,  CaL  Two  Leads  of  sea- 
lion  {Rosmarm  obeata) ;  from  Nusliagak,  Alaska. 

Al3en,  Capt.  Oscar  IF.,  and  crew  of  sckooner  Andrew  Ldgbton.  (See 
^Va8biD;;ton,  D.  C,  United  States*  Fish  Commission.) 

AlHernetky,  Oeorge.    Samples  of  coal ;  from  Wasliiiigtoa  Territory. 

Altvn,  C.  A.    Two  specimens  Anser  roaaii  (purchased) ;  froui  California. 

Allen,  George  K.  (See  Washington,  D.  C,  United  States  Fish  Com- 
mission.) 

Anderaon,  Capt.  Charlea,  and  crew  o/  schooner  Alice  G.  Wonaon,  Ghucester, 
Maaa.    (See  Washington,  I).  C,  United  Stat«8  Fish  Commitisiou.} 

Anderaon,  John.    Insect ;  from  Texas. 

Attderaon,  W.  W.  Small  collection  of  stone  implements;  from  Sumtei 
County,  South  Carolina. 

Andrews,  Miss  Fannie.  Box  of  stone  implements  and  minerals ;  from 
Georgia. 

Ardendall,  Edward,  schooner  Sea  Foam.  (See  Washington,  D.  C,  United 
States  Fish  Commission.) 

Aspinwall,  Dr.  F.  E.  Siwctmens  of  arrow-heads;  from  New  York  and 
Ohio. 

^fA^n«,  Charlea  G.  Specimen  of  t{>gne  (Criativomer  namaycuih);  fh>m 
Grand  Lake  Stream,  Maine. 

Augir,  Viola,    Two  mounted  specimens  of  birds;  from  Illinois. 

Baird,  O.  W.^  P.  A.  Engineer,  U.  S.  N,  Specimens  of  Medma;  taken  at 
Tllle  Frauche,  France. 

Baird,  Prof.  8.  F.  (See  Wa^ington,  D.  C,  United  States  Fish  Com- 
mission.) 

Baicock,  A.  L.  Specimens  of  birds  [Cyanvra  cristaia  and  SiuUa  sialis), 
and  red  squirrel  [Sciurus  hudsonins) ;  from  Massachusetts. 

Baden,  Oeorge  P.  Liring  milk-snake  (Ophibolus  doHatus);  from  Wash- 
ington, D.  0. 

Baker,  J.  D.    Specimen  of  insect;  from  Perry  County,  Pennaylvania. 

Barker,  E.  L.  Living  specimens  of  glass-snake  (Opkeoaaurus  rentralia), 
turtles  {Pseudemys  scabra),  oaA  amphiumas  (Amphiuma  means);  from 
South  Carolina. 

Barringer,  A.  L.  Living  snakes  {Bascanion  eonatrictor,  Ophibobia  rhom- 
tomacttlatvs  and  Storeria  dekayi)  and  terrapins  (Ctsfudo  clausa) ;  from 
North  Carolina. 

Bates,  W.E.E.    Specimens  of  minerals;  from  Maine. 

Bauermeister,  Rev.  WitUam.    Box  of  minerals ;  from  Indiana. 

B«ack,  E.  Bos  of  stone  implements,  pottery,  &c,  trom  Illinois  and 
Wisconsin, 
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Seal,  WiUiam.    Two  liviDg  bait-snakes  [Pityophis  melatMleucm);    from 


Smx,  Barton  A.    Unfinished  dolled  stone  Implements ;  from  Fennsyl- 

vania. 
Bean,  Dr.  T.  H.    Box  of  Indian  implements  and  t«iTapin(  Ctsiudo  eiauaa); 

from  Pennsylvania. 
Beauckamp,  Rev.  William  M.    A  coUectioii  of  shells;  from  Western  Ifew 

York. 
Belding,  L.    Five  boxes  of  birds-sfains,  eggs,  and  dried  plants ;  irom  Cali- 
fornia. 
BeHitap,  Liiut.  C,  U.  S.  N.    Samples  of  tlte  woods  of  Japan  and  the 

Philippioe  Islands. 
hdi,  Charles  W.    Specimen  of  iron-pyrites ;  from  Texas. 
SfnneTt  F.  M.    Box  of  stone  relics  5  from  Ohio. 
Bennett,  Henry  R.    Fragments  of  pottery ;  from  near  Cape  Henlopen, 

Delaware. 
Sennettf  J.  C    Specimens  of  Indian  stone  implements;  fi»m  Ohio. 
Benlon,  John  H.    A  living  alligator  (AUigaior  mississippiemis ;  fhsm 

Florida. 
BeiwlM,  Dr.  Efxil.    Alcoholic  specimens  of  jlm^ftuu^g;  from  t!ie  Easteni 

shore  of  Maryland. 
Bigeiov),  Otis  M,    Cast  of  Indian  bird-shaped  pipe ;  from  Ifew  Toik. 
BiMel,  E.  H.    Specimens  of  insects ;  from  North  Carolina. 
Blachford,  E.  0.,  Fulton  Fiak  Market,  New  York.    A  large  and  varied 
collection  of  fishes,  brought  into  the  N^ew  York  fish-market,  among 
which  are   CryptacanihoAcs,  Centropomut,  Sargus  Hotbrookii,  Pcujrut 
rnlgaria,  Salmo  solar,  Onchorhynchus  quinnat,  Coregonui  sp.,  Pomato- 
rnns  aaltatrix,  Scomber  scombrut,  &c 
Bland,  Thomas,    Specimen  of  abnormal  egg  of  chicken }  from  Jamaica, 

L.I. 
Bloomfield,  James  C.    Phaiyngeal  teeth  cf  Baphidonotm  grunniens. 
Boardman,  George  A.    Two  birds-shins,  neats,  and  eggs;  from  Maine. 
Bomar,  Thomas  H.    Specimen  of  calcite ;  from  South  Carolina. 
Boars,  H.    Case  fishery  apparatus;  from  Korway. 
Bmbrigbt,  SfepAen  X.    Three  skins  of  birds ;  from  Iowa. 
Booth,  A.    Specimens  of  California  salmon  {0.  Qiiinnat). 
Booth,  M.  A.    Small  package  of  recent  diatoms;  from  Massachnsetts. 
Boothf  Lieut,  S.  Bf.,  U.  8.  if.    Snit  of  armor  worn  by  the  natives  of  the 

Eingsmill  group  of  Pacific  Islands. 
Batters,  W,  IF.    Sample  of  meat  prepared  by  the  Chinese  from  the 

abalone  {Ualiotis). 
Boyd,  Miss  E.  S.    Hnman  cranium ;  from  the  Hawaiian  Islands. 
Boyd,- Dr.  S.  B.    Double-headed  snake;  from  Tennessee. 
Boyle,  Dr.  David,  Elora  Museum,  Ontario.    Beads  found  in  cavern  on 

Oruid  Eiver,  Ontario ;  and  slate  tablet  (lent). 
Brace,  Lewis  J.  E.    A  box  of  general  natural  history  collectiooa ;  frtnn 
Kassan,  New  Providence. 


C.ooglc 


80      APFENJHX  TO  THE  BEPOBT  OF  THE  SECRETABT. 

Bracketf,  Col.  A.  0.,  17.  8.  A.  A  Bpecimen  of  the  black-footed  fibrret 
(Putoriua  nigripes) ;  from  Montaoa. 

Bracktng,  Alfred.    Specimen  of  mioeral ;  from  North  Caroliua. 

Brady,  Henry  B.  Microscopic  mouutings  of  CarboniferouB  foraminifera; 
from  yewcaatle-oa-Tyne,  England. 

Brantley,  W.  8.  Living  specimen  of  gronud  rattle  (Catidiaona  miliaria); 
from  Georgia. 

Bregazzi,  Miss  Marie.  Li\ing  bat  [Scotopkilus  fuscus) ;  from  "Washing- 
ton, D.  C. 

Brewer,  Dr.  T.  M.    Box  of  birds'  Bltins. 

Breioster,  William.  Neat  and  four  eggs  of  brown  creeper ;  from  Massa- 
chusetts. 

Broicn,  James,  Schooner  David  A.  Osier.  (See  Washington,  D.  C,  Uniteil 
States  Fish  CommiBsion.) 

Broicn,  Dr.  J.  J.    Jar  of  alcoholic  reptiles ;  from  the  West  Indies. 

Brown,  Seavg  t6  Co,  Boston,  Mass.  Specimens  of  mackerel  (8comber 
scomhrus)  and  viscera  of  same. 

Brovmell,  W.  A.    A  collection  of  minerals. 

Brunsr,  J.    Human  mummy,  encased;  from  Onzco,  Peru. 

Budd,  James.    Specimen  of  moth  {Enyo  lugubrta) ;  from  Korth  Carolina. 

Bunnell,  P.  D.    Specimen  of  mineral ;  from  Washington  Territory. 

Burbage,  John,  Skio  of  weasel  {Putorius  erminea),  pupa-state  of  tobac- 
co-worm, living  snakes  (Seterodon  ptatyrhiniu  and  Eutcenia  sirtalis)^ 
and  mineral  concretion ;  from  Missouri. 

BurforH,  ff.    Specimen  of  tarantula }  from  Georgia. 

Bumham,  E.  K.  (See  Waehington,  D.  C,  United  States  Fish  Commis- 
sion.) 

Burr,  B.  T.,  A.  A.  Surgeon,  U.  8.  A.  Small  box  of  pottery,  and  alco- 
hohc  specimens  of  fishes,  reptiles,  &c.;  from  Arizona. 

Cairns,  William.    Stone-gouge ;  from  Westchester  County,  New  York. 

Cambridge,  Mass.,  Marvard  Botanical  Gardens,  Prof.  C.  S.  8argent,i» 
charge.    Eight  species  of  living  water-plauts. 

Campbell,  Capt.  David,  and  crew  of  schooner  Admiral.  (See  Washing- 
ton, D.  C,  United  States  Fish  Commission.) 

Campbell,  D.  H.    Specimen  of  insect;  from  Illinois. 

Campbell,  Kent.    Cocoons  of  insects ;  fit>m  Ohio. 

Capeliart,  Dr.  W,  B.  Specimens  of  rock-flsh,  shad,  alewives,  and  a  jar 
of  herring-roe;  from  Albemarle  Sound. 

Capps,  C.  Henry.  Specimens  of  minerals;  tmm  Calvert  County,  Ala- 
bama. 

Carlin,  W.  M.    A  collection  of  fishes  j  from  Wyoming. 

Carr,  J.  C.    Fragments  of  fossils;  from  Tennessee. 

Carr,  H.  H.    Specimens  of  shed  skin  of  snake  aud  rattle  of  rattlesnake ; 

flx)m  Texas  and  Wyoming. 
Carter,  C.  Shirley.    Two  specimeoa  in  alcohol  of  Aneiatrodo*  oontortrwf 
tmm  Yirginia. 
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CatOeman,  D.  J.    Specimen  of  insect ;  from  Alabama. 

Cavanaagli,  Capt.  John,  and  crew  of  schooner  Alfred  Walen.    (See  Waoh- 

ington,  D.  C,  United  States  Fish  Commissiou.) 
dutpin.  Dr.  E.  M.    Small  box  of  fragmentary  mound-pottery;    from 

Scott  Couuty,  Georgia. 
Cieslep,  Edward.    Wooden  model  of  the  shad. 
Cketter,  Capt.  H.  C.    Specimeu  of  flying-flsh  {Daetyloptertu  volitann); 

from  Noank,  Couu. 
Ckoate,  Warren.    Spucimen  of  ore;  from  LeadviUe,  Colo. 
Ckrittianiaf  Norway,  Museum  of,  through  Profcitora  Cotktt  and  Eamark. 

Seventy-one  species  of  Norwegian  fishes. 
Church,  D.  F.    Specimens  of  menhaden  and  menhaden-spawn ;   trom 

Karragansett  Bay. 
Clark,  E,  T.    Specimens  of  fishes  and  worms;  from  Gloncester,  Mass., 

Harbor. 
Cleneag,  Thomas.    Collection  of  Indian  stone  axes,  pestles,  hammers, 

scrapere,  &c.;  from  Ohio. 
Catling,  Capt.  David  E.,  and  crew  of  schooner  Oussie  Blairsdell.    (See 

Washington,  D.  C,  United  States  Fish  Commission.) 
Coliina,  CapL  John,  and  crew  of  schooner  Albert  H.  Harding.    (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 
CoUiwi,  Capt.  J.  W.,  schooner  Marion.    (See  Washington,  D.  C,  United 

States  Fish  Commission.) 
Copley,  C.  J.,  StapleUm,  8.  L,  L.  I.    Specimens  of  fishes,  Kotemigonus 

iArysoleucus,  Argtfreiosua  capellaris,  Catostomus  eommeraomi. 
Cook,  BicJiard  E.    Specimens  of  mineral;  from  Clay  County,  Alabama. 
Cooper,  W.  A.     Box  of  birds,  nests,  and  eggs,  and  a  few  shells ;  from 


Comitall,  A.  B.    Bear's  tooth. 

Corey,  Warren  S.    Specimens  of  two  water-beetles  from  Minnesota. 

CoTMn,  Joseph  K.,  A.  A.  Surgeon,  U.  8.  A.  Two  living  turtles ;  from 
*     California. 

Cones,  Dr.  Elliott.  Type  specimens  of  Dendroica  ktrtlandi;  and  two 
specimens  of  Budytes  taivanus,  from  Formosa ;  eggs  of  Perisoreus  can- 
adensis, from  Vermont. 

Corert,  A.  B.  Si>ecimen8  of  albino  moose,  Eesperomys  leucopus,  trom 
Michigan. 

Crane,  H.  L.    Specimens  of  stone  relics ;  from  Florida. 

Crawford,  8.  W.    Box  of  bird-skins  i^m  Iceland. 

Critchett,  Capt.  John  F.,  and  crew  of  schooner  Commonwealth.  (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 

Crookii,  Xatlianiel,  schoonar  Helen  M.  Dennis.  (See  Washington,  D.  C, 
United  States  Fish  Commission.) 

Ctmningliam,  Capt.  Augustas,  schooner  Geo.  A,  Upton,  (See  Washing- 
ton, D.  C,  United  States  Fish  Commission.) 

Curson,  Capt.,  schooner  Mist.  (See  Washington,  D.  C,  United  States 
Fish  Commission.) 


C.ooglc 


82      APPENDIX  TO  THE  REPOHT  OF  THE  8ECBETART. 

Curtis,  Capt.  George  S.,  and  creto  of  aehooner  Conductor,  (See  Wash- 
ington, D.  C;  UBitcd  States  Fieh  Commissioo.) 

Cashing,  F.  E.  Medicine  war-dress  of  "  Hoon  Plame,"  a  Cbeyeime 
chief  (purchased),  and  box  of  Indian  relics ;  from  mound  near  Saint 
Louis,  Mo. 

Ball,  W.  H.  Skull  and  horns  of  deer  {Cervut  arittoteUt)}  from  the 
highlands  of  India. 

Davis,  A.  J.,  through  Thomas  Donaldson.  Specimens  of  silver  and  gold 
bullion  from  the  liexington  Mine  Batte,  Montana. 

Davis,  Henry.  Specimens  of  birds'  nesta,  and  eggs,  fossils,  miuen^s,  and 
Indian  relics ;  from  Iowa. 

Davis,  Son.  Horace.    Pair  of  Chinese  shoes ;  from  California. 

Davis,  W.  E.  Fourteen  living  turtles  {Pseudemys  seabra) ;  fh)m  Xorth 
Carolina. 

Datrson,  Prof.  J.  W.,  Montreal,  Canada.    Specimen  oi  Eoxoon  canadense. 

Dempscy,  Capt.  William.  {See  Washington,  D.  C,  United  States  Pish 
Commission.) 

Derry,  C.  W.    Specimens  of  silver  ore ;  fixMn  Leadville,  Colo. 

De  Tarr,  D.  N.    SIcin  of  neck  and  heads  of  double-headed  calf. 

Dickinson,  E.    Box  of  birds'  nests  from  Massachusetts. 

Diggs,  Meredith,  Washington,  D.  C.  Prepared  skeleton  of  fish,  Lu^nm 
black/ordii. 

Dodd,  Andrew  W.  (See  Washington,  D.  C,  United  States  Fish  Com- 
mission.) 

Dolliver,  Capt.  Peter,  and  crew,  of  schooner  Grace  L.  Fears.  (See  Wash- 
ton,  D.  C,  Unitett  States  Fish  Commission.) 

JJolph,  John  if.    Specimens  of  fish  parasites. 

JDosch,  Samuel  E.    Specimens  of  minerals;  from  District  of  Colombia. 

Douglass,  Albert.  (See  Washington,  S.  C,  United  States  Fish  Commis- 
sion.) 

iDo«gt(us,  W.    Grooved  stone  axe ;  from  Fauquier  County,  Virginia. 

■Doicell,  John.    Specimen  of  shad  (Alosa  sapidissima) ;  from  the  Poto-  ' 
mac  River. 

Doumman,  R.  H.  A  fresh  specimen  of  blue-flsh  [Fomatomus  saltatrir) 
and  living  snakes  {Ophiboltis  getulus,  Spiloties  erebennta)  and  turtles 
{Chelydra  serpentina] ;  from  Virginia. 

Driggs,  J.  W.  Collection  of  birds'  skins  (purchased)  and  skeleton  of  Tan- 
talus loculatos ;  from  Florida. 

jyyboroski,  W.,  Russia.    Box  of  shells  (purchased);  Baikal  Sea. 

■Dufer,  B.  W.    Insect  fivm  Arkansas. 

Dunny,  Lathrop,  through  Thomas  Donaldson.  Specimens  of  silver  ore; 
from  the  Alice  Mine,  Butte,  Montana. 

Dugcs,  Prof.  Alfredo.  Box  of  birds,  insects,  antiquities,  shells,  &c.; 
from  Mexico. 

Dunham,  James  C.    Skins  of  dog-fish ;  from  Provincetown,  Mass. 

I>upri,  it.  A.    Specimens  of  minerals ;  item  Yirgiaiik 
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DjNT,  Captain.  (See  Wastungtoa,  D.  C,  United  States  Fish  Ckimmis- 
aioo.) 

BarU,  J.  W.  Bos  of  Indian  stone  relics,  pottery,  &o. ;  &om  Sontli 
CaroliDa. 

EarH,  R.  E.  Photograpba  of  pogie  steamers  and  living  specimen  of 
AmhlyatovM  punctatum ;  fironi  Maine. 

Sdwardg,  Vinal  N.  Eighteen  boxes  of  general  nuuine  collections ;  fiom 
Wood's  HoU,  Mass. 

EdmundBj  Hon.  J.  E.,  Washington-,  J).  C.  Three  birds,  two  linnets,  one 
woodpecker. 

Edmunds,  Hon.  J.  M.,  city  postmaster,  Washington,  D.  G.  Wings  of  mal- 
lard dnck. 

Egan,  W.  C.    Box  invertebrate  fossils;  from  Niagara  Oronp,  Illinois. 

Eldridge,  Woo^ury,  through  W.  Oakes.  Vertebra  of  whale ;  fram  Ips- 
wich Bay. 

Smamitl,  J.  M.,  P.  A.  Engineer,  D,  8.  JT.  Specimen  of  insect ;  from 
James  Biver,  Virginiii. 

Enut,  A.  Dr.    Box  of  pottery  and  stone  implements;  firom  Venezuela. 

Erana,  8.  B.    Tbree  fossils ;  from  Iowa. 

Feuardent,  Oaiton  L.  A  collection  of  pottery  and  implements  of  the 
Aivlueolithic,  Neolithic,  Lacnstriue,  and  Bronze  ages. 

Fergvaon,  T.  B.  Specimens  of  flat  (PrUmottis,  Tetrodon,  Achirug,  &c.), 
from  the  Rappahannock  Biver;  box  of  fishes,  from  Grisfield,  Md. 

Pergiuon,  8.    Specimen  of  Biemictylus  miniatua. 

Ferguson,  8.  W.  Living  suapping-turtle  (CheUmura  temmiiuAii);  from 
the  Hiasissippi  Biver. 

Fidcel,  Isaac  H.    Axrow-head  chip. 

Finaeh,  I>r.  Otto.  Three  human  skulls,  and  tooth  of  RbiTioceroa  tichorhi- 
mit ;  from  Western  Siberia. 

Fiakertg,  Michael.  (See  Washington,  D.  C,  United  States  Fish  Ckim- 
miasion.) 

iWftes,  Capt  Maurice,  schooner  Eastern  LigkL  (See  Washington,  D.C., 
United  States  Fish  Commission.) 

FoKles,  Frank,  schooner  Toung  Sultan,  of  Wiscaaset.  (See  Washington, 
D.  C,  United  States  Fish  Commission.) 

Fowlet,  Capt.  M.  V.,  and  crew  of  schooner  Young  Sultan.  (See  Washing- 
ton, D.  C,  United  States  Fish  Commission.) 

French,  John  H.,  McMinnvtile,  Tenn.    Specimen  carved  stone  tube. 

Friele,  Prof.  H.  Small  collection  of  shells  collected  by  the  Norwegian 
Deep-Sea  Expedition,  in  the  North  Atlantic  Ocean. 

FriA,  Joteph.    Box  of  Indian  relics  from  Kentucky. 

Friend,  George.  (See  Washington,  D.  C,  United  8tat«s  Fish  Commis- 
sion.) 

Friend,  Lemuel,  through  Capt.  J.  W.  Collins.  ;See  Washington,  D.  C, 
United  States  Fish  Commission.) 
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Oalbraith,  Frank  6.  Two  boxes  of  Indian  implements  and  water-worn 
pebble,  from  Eastern  Pennsylvania ;  sculptured  rock,  from  the  Sosque- 
hanna  BiTcr. 

Oarman,  8.  W.,from  Prof.A.  Agiuaiz.  Living  turtle  ( Testiufo  teiufota) ; 
from  Trinidad. 

Qariley,  A.  M.    Specimens  of  minerals ;  from  Pennsylvania. 

Qatke,  H.    Collection  of  birds'  skins;  from  Heligoland,  Qenuany. 

OaUcliet,  Prof.  Albert  S,    Seven  arrow-heads  from  Rhode  Island. 

Oeoks,  A.f  Ho^tal Steteard,  U.S.  A.  Specimensoffragmentarypottery, 
and  copper  disk  found  in  skull  taken  from  moaud  near  Fort  Sisseton, 
Dak. 

Oere,  J.  E.  Specimens  of  copper  and  stone  implements,  minerals,  hor- 
net's nest,  &c. ;  from  Wisconsin. 

Qerend,  John.    Insect;  from  Wisconsin. 

QeUehell,  Capt.  John,  Q.,  schooner  Otis  P.  Lord.  (See  Washington,  D, 
C,  United  States  Fish  Commission.) 

Oibbs,  George  J.  A  collection  of  birds'  eggs,  and  seeds  of  Corda  irex, 
sponge,  and  specimen  of  gypsnm;  from  Turk's  Island,  West  Indies. 

Qill,  Capt.  Russell  0.,  schooner  Maud  Gertrude.    (See  Washington,  D. 

C,  United  States  Fish  Conunissiou.) 

Qilpatrick,  Capt.  Briggi,  and  crew  of  schooner  Herbert  M.  Rogers.     (See 

Washington,  D.  C,  United  States  Fish  Commission.) 
Qilpatrick,  Capt.  Qtlman,  sckooner  Seth  Stockbridge.    (See  Washington, 

D.  C,  United  Stat«s  Fish  Commission.) 

Gilpin,  Br.  Bernard.  Jar  of  alcoholic  specimens  of  Inaectivora;  from 
Nova  Scotia. 

Qlidilen,  Albert.    Hornet's  nest;  from  Uamariscotta. 

Goldsmith,  J.  B.  (See  Washington,  D.  C,  Uniteil  States  Fish  Commifl- 
sion.) 

OoldamithjS.  Living  specimens  of  garter-saake  {Eutamiasirtalis);  from 
Maryland. 

Ooode,  Prof,  G.  Brown.  Specimens  of  fish  {Cgnoscion,  Lagodon  rhom- 
boides,  Orthopriatis  fulvomaculatus),  tW>m  Korfolk,  Va. ;  and  spinning 
wheel  and  appurtenance  of  the  eighteenth  centnry. 

Goode,  F.  G.  Can  of  alcoholic  specimens  of  fishes,  reptiles,  &c.;  from 
Florida. 

Goodwin,  Capt.  Thomas,  and  crew  of  schoonet;  Howard.  (See  Washing- 
ton, D.  C,  United  States  Fish  Commission. 

Goodwyn,  T.  Gray.  Eggs  of  the  thrush,  blue-bird,  and  swallow ;  from 
West  Virginia. 

Gore,  J.  B.    Skull  of  rabbit  with  prolongated  teeth. 

Gorham,  R.  P.    Pharyngeal  bone  of  drum-fish. 

Gorman,  Capt,  John,  aKd  crew,  of  schooner  Geo.  S.  Bouticell,  (See  Wash- 
ington, D.  C,  United  States  Fisli  Commission.) 

Gorringe,  Lieutenant  Commander,  U.S.N'.  Pieceof  water-pipe  and  slab; 
from  the  ruins  of  ancient  Troy. 
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fiorfox,  C.    SpecimenB  of  soapstone  mask  and  box  of  Indian  relics  (lent). 
Cob',  Addi»o^    (See  Washington,  D.  C,  TJuited  States  Fiuh  Gomiui8> 

sion.) 
9mn^iIlA,  CapU  John,  and  erew  of  schooner  Rdtecca  BartUtt.    (Boe  Waali- 

in^oQ,  D.  C,  United  States  Fish  Commission.) 
Govard,  O.    Au  articleof  apparel,  lava-lava,  vorfa  by  the  natives  of  the 

Samoan  Islands. 
Graham.  Dr.  A.  S.    A  Spanish  spear  and  living  specimens  of  scorpion 

and  centipede;  from  Bagdad,  Tex. 
Sraret,  A.    Three  jars  of  fishes,  some  new  to  science ;  from  Ucorgia. 
Grrcit,  fVed.  C.    Specimens  of  chain  and  honey-comb  coral ;  fh>m  the 

Mississippi  River,  . 
flreen,  Dr.  J.  B.    Living  specimen  of  garter-snake  {Eutmiia  sirtalia); 

from  Fairfax  Conutj',  Virginia. 
Oreert,  W.  y.    Box  of  minerals  from  Virginia. 
Greenleaf,  Capt.  Nathaniel,  and  crew  of  schooner  Orac*  L.  Fears.    (See 

Washington,  D.  C,  United  States  Fish  Commission.) 
Orrenleaf,  Capt.  Thomas  F.,  and  crew  of  schooner  Chester  R.  Lawrence. 

[See  Washington,  D.  C,  Unit«d  8tat«s  Fish  Commission.) 
Oreenttood,  Captain,  and  crete  of  schooner  Sultana.    (See  Washington,  D. 

C,  Uuited  States  Fish  Commission.) 
Greten,  Capt.  John.    Very  large  specimen  of  Inmp-fish  ( Cycliypterut  Imn- 

pus) ;  fh>m  Kettle  Island,  Massachusetts. 
Gimter,  Hon.  T.  M.    Specimen  of  ore. 
Habirtham,  F.    Microscopic  slides  of  diatoms  pat  op  by  Prof,  P.  T.  Oleve 

and  J.  D.  Mailer,  of  Upsala,  Snreden. 
Babersham,  Wm.Seyle.    VhotogT^'p\\  of  a Bistiophorus gladius ;  takeuoff 

Florida. 
Eamilton,  A.  M.    Specimens  of  minerals ;  from  Virginia. 
Bamilton,  Hugh.    Water  beetle ;  from  Pennsylvania. 
Bamlin,  F.  M.    Three  boxes  of  general  natural  history  collections ;  ttom 

Bermnda. 
Hamlin,  Capt.  Peter,  and  crew  of  schooner  Andrew  Letghion.    (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 
Banna,  Q.  B.,  through  Mrs.  N.  8.  Lincoln.    Specimen  of  mounted  owl; 

from  North  Carolina. 
Banson,  James,  schooner  Sarah  F,  Ayer.    Specimens  of  tree-coral.  Para- 

gorgia,  icith  barnacles  attached. 
Barren,  Alexander,  through  Eon.  E.W.  l^ncnshend.    Box  of  minoralsaod 

a  stouo  ax ;  from  Clay  County,  Illinois. 
Barrison,  Joseph,  estate  of.    A  large  collection  of  paintings,  by  ("at'iu,  of 

North  American  Indians. 
Barrison,  M.  E.    Box  of  Indian  stone  implements,  fossils,  &c.;  from 

Hissonri. 
Banha,  W.  W.    Siiecimens  of  slag ;  fh)m  IHinois. 
Harljield,  John  M.    A  living  turtle ;  from  North  Carolina. 
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Bartman,  X>r.  W.  D.    A  collection  of  shells  {Pariwlaii). 

Bayden,  Dr.  F.  V.    A  colle<dion  of  plants  of  the  Yellowstone  region. 

Bayeg,  Dr.  W.  W.    A  ap^imen  ot  Dendroeygna  Julva ;  from  California. 

Sayward,  F.  W,  A  jar  of  alcoholic  specimeoB  of  Birens,  frogs,  and 
toads ;  from  Soath  Carolina. 

Heffiemaji,  Dorr,    Specimen  of  ore ;  fh>m  Dakota. 

Memphill,  Benry.  Twenty-two  species  and  varieties  of  shells ;  from  Cali- 
fornia. 

Bereford,  Hon.  Frank.  Specimens  of  coat ;  from  Monroe  County,  West 
Virginia. 

Bering,  Dr.  C.  J.  A  large  odllection  of  plants  and  alcoholic  specimens 
of  reptiles,  mkmmals,  &c. ;  from  Surinam,  Dutch  Oniana. 

Serranj  Thomas.  A  box  of  Indian  pottery  and  specimens  of  locnsta ; 
&om  Antioqnia,  United  States  of  Colombia. 

Eerriok,  Capt.  Williamy  schooner  Augusta  Jemcfc.  (See  Washington, 
D.  C,  United  States  Fish  Commission.) 

Bessel,  Dr.  Budolph.  Xiiving  snake  [Tropidonotm  sipedon) ;  from  Wash- 
ington, D.  C. 

Seas,  0.  E.    Indian  arrow-bead ;  f^m  Mississippi. 

Bighf  Avgustvs.    Specimen  of  silver  ore. 

Bill,  B.H.    Fire  caste  of  Indian  relics. 

Sitchoock,  OeorgeN.  Head,  shell,  and  claws  of  turtle  (Ckelt^us  marmo- 
ratut) ;  from  California. 

Bobba,  George  S.  Living  turtle  and  snake  and  boll-minuow ;  fiom  Wash- 
ington, D.  C. 

Bodgdon,  Capt.  Thomas,  and  crew  of  schooner  Bessie  W.  Somes.  {See 
Washington,  D.  C,  United  States  Fish  Commission.) 

Bodgdon,  Capt.  W.  F.,  and  crew  of  schooner  Proctor  Brothers.  (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 

Modgkins,  Joshua.  lAving  snake  {OpkS>otusdotiatus)j  from  Georgetown, 
D.C. 

Boffman,  Dr.  W.  J.  Bone  fish-hook ;  nsed  by  the  Indians  of  Grand 
Biver,  Dakota. 

Botbrook,  A.  F.  Large  specimen  of  sea-cucumber  {Pentaciafrondosa) ; 
from  off  Gape  Cod. 

Solbrook,  Joseph  E.^  schooner  Jennie  T.  Phillips,  of  Swampscott.  (See 
Washington,  D,  C,  United  8tat«8  Fish  Commission.) 

Eblloman,  W.  B.    Samples  of  quartz;  from  Lousiana. 

Hoover,  Edmard.  Skius  of  sUort-eared  owl  and  albino  red-wing  black- 
bird {AgeUeua  pkaniceus);  from  Washington,  D.  C. 

Horan,  Benry.  Living  snakes  (Bascanion  constrictor,  Beterodon  plaiy- 
rhinus,  Tropidonotus  sipedon,  Eutania  sirtatis)  and  stink-pot  turtle 
{Aromochelys  odoratus) ;  ftom  Virginia.  Also  specimen  of  American 
sole  (Achirus  Uneatus). 

Born,  Dr.  George  B.  Fragments  of  fossils  {Orihoeeras  and  Favositet); 
from  the  Indian  Territory. 
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Eotue,  J.  C.  and  0.  A.  McClain.    Model  of  flsli-hatcliiug  box. 
Himston,  Senator  George  j.V.    Specimen  of  mineral ;  from  Alabama. 
Eomtrd,  E.  B.    Specimentj  of  ore ;  from  Arkansas, 
ffoy,  Oe^yrge  IT.,  schooner  Mary  F.  Ckiabolm.    (See  Wasbiiigton,  D.  C, 

United  States  Fisb  Commission.) 
Soyt,  Edward  F.    (See  Wasliington,  D.  C,  United  States  Fisk  Commis- 

eion.) 
Boyt,  W.  E.    (See  Washington,  D.  C,  United  States  Fisb  Commission.) 
Sitmphrtys,  Prof.  John  T.    Tliree  boxes  of  minerals  and  Indian  leUcs ; 

from  North  Caroliua. 
Surlbert  Capt.  B.  H.,  schooner  Sultana.    (See  Washington,  D.  C,  United 

States  Fiab  Commission.) 
Ewrtbert,  Capt  William,  schooner  Franklin  8.  Schenck.    (See  Waisbing- 

ton,  D.  C,  United  States  Fisb  Commission.) 
BtuUniy  8.    Box  of  stone  implements;  from  Ohio. 
Ingeraolly  Ernest.    Foar  boxes  of  oyster  shells ;  from  ISew  Brunswick 

and  from  various  places  along  the  Kew  England  coast. 
Itaae,  J.  C.    Specimen  of  tufa;  from  Hot  Springs,  Arkansas. 
Irwin,  Dr.  B.  J.  J>.,  U.  8.  A.    Sp^-glaas  case  covered  with  skin  of  Gila 

monster  (Heloderma  svxpeetum). 
Jack,  J.  AUen,    loan  of  the  St.  George  Stone  from  New  Brunswick. 
James,  Ihr.  Frank  L.    Four  boxes  of  Indian  stone  implements,  pottery, 

and  images;  from  Arkansas  and  Mississippi. 
Jefferwon,  Lieut  J.  P.    A  bottle  of  sea-water ;  from  the  Dry  Tortugaa, 

Florida. 
Jenison,  O.  A.    Box  of  stone  implementa;  from  Michigan.    Lent  for  the 

pnrpoae  of  making  casta. 
Johnson,  Captain.    Occipital  portion  of  the  skuH  of  a  whale  taken  on 

the  Sonthemcoast. 
Johnson,  Capt  Benjamin,  stAooiter  Alaska.     (See  Washington,  i).  C, 

United  States  Fisb  Commission.) 
J^tnson,  Capt  Charles,  schooner  Lucille  Gwtia.    (See  Washington,  D.  C, 

United  States  Fish  Commission.) 
Johnson,  Christian,  schooner  Wm.  Thompson.    (See  Washington,  D.  C, 

United  States  Fisb  Commission.) 
Johnson,  Capt.  George  A.,  and  crew  of  scltooner  Augusta  Johnson.    (See 

Wasliington,  D.  C,  United  States  Fish  Commission.) 
Johnson,  0.  W.    Five  birds* skins  (Vireo pueillus,  Melospva  Heermanni, 

&c.);  from  California. 
Johnson,  Capt.  Otis,  schooner  Helen  M.  Dennis.    (See  Washington,  D.  C, 

United  States  Fish  Commission.) 
Jo&MOK,  Capt.  P.,  schooner  John  Smith.    (See  Washington,  D.  C,  United 

States  Fitih  Comutission.) 
Jones,  Mrs.  Elian.    Samples  of  soil  from  Frederick,  Md. 
Jones,  Samuel  S.    A  specimen  of  the  rare  field-mouse  {Hesperomya  au 
reolus) ;  iiom  Florida. 
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Jordan,  Prof.  D.  8.  A  collection  of  YenetiaD  flftbes;  also,  a  coHection 
of  fishes  and  reptiles  firom  Indiana. 

Jouy,  P.  X.  A  specimeo  of  lizard  {Deamognathut  fusea)  and  turtle  ( Ciatudo 
clama). 

Joyce,  Captain.  Specimens  of  mackerel  spawn ;  from  Swan's  Island,  Oas- 
tine,  Me. 

J</yce,  John  A.    Specimen  of  magnetite;  from  Montana. 

Eavfinan,  J.    Specimen  of  mineral;  from  Texas. 

Kcilcr,  F.  K.    Duck,  hybrid  between  mallard  and  pintail. 

Kelly,  Alfred  W.  P.  Photographs  of  New  Zealand  and  Australian  abor- 
igines. 

Kerr,  Prof.  W.  C.    Indian  stone  spade ;  from  North  Carolina. 

KUbourv^,  8.  R.  Specimens  of  fishes  {Salmo  and  CoUm) ;  from  Long 
Lake,  New  York. 

King,  T.  TV'.    Specimen  of  mineral ;  from  Texas. 

Kingsbury,  W.  W.    Specimens  of  clay ;  from  Pennsylvania. 

Kirby,  Capt.  W.  H.,  and  crew  of  schooner  Wm.  V.  Hutchin^s.  (iJee  Wash- 
ington, D.  C,  XTuited  States  Fish  Commission.) 

Kirlc,  Isaac  8.  Specimens  of  stone  infpleuients  and  minerals ;  from  Ches- 
ter County,  Pennsylvania. 

Knighi,  La  F.    Human  bones;  from  Indian  grave. 

Koch,  L.  L.    Box  of  Unionidee;  from  Illinois. 

Kock,  AugusU    Parent  and  nest  and  eggs  of  the  rough-winged  swallow. 

Kumliea,  L.  Specimens  of  binls,  reptiles,  and  fishes ;  from  Wisconsin 
and  Michigan. 

VActe.    Specimen  of  mineral ;  from  Florida. 

La  Barre,  Miss  Mollie.  Living  owl  (Bu6o  virginianus);  from  Washing- 
ton, D.  C. 

Lamasure,  Fdicin.    Living  turtle  (Cistudo  elausa). 

Lane,  H.  B.     Specimen  of  bug;  from  Virginia. 

Langdon,  F.  W.    Two  specimens  of  crania;  fh>m  Ohio. 

Layard,  E.  L,  British  consulate  of  Ifoumea.  Small  collection  of  New 
Caledonian  birds. 

Larkin,  Dr.  Frederick.    Flint  arrow-heads  ftom  New  York. 

Lawrence,  Qeo.  N.    Mounted  specimen  of  Labrador  duct  (purchased). 

Lea,  Dr.  Isaac.  Specimens  of  fossil  { Qoniobasis  Lawreneii) ;  from  Arkan- 
sas ;  and  minerals  from  Pennsylvania. 

Lee,  Thomas,  schooner  Wm.  ff.  Oaket,  (See  Washington,  D.  C,  Uniteil 
States  Fish  Commission.) 

Leonard,  Albert    Mineral;  from  Pennsylvania. 

Leppelman,  Louis  (through  Mr.  Webb  Hayes).  Loan  of  a  collection  of  stone 
implements  from  Ohio  for  casting. 

Leide,  C,  A.    Specimen  of  pompano  (Trachynotus  carolinensis). 

Lewis,  Dr.  James.    Box  of  living  shells  ( Viviparus) ;  trara  New  York. 

Lewis,  L.  L.    Four  eggs. 

Ligfworth,  Capt.  John  E.,  and  crew  of  schooner  Mary  Story.  (See  Waah- 
ington,  D.  C.,  United  States  Fish  Commission.)         /  \-„*.il,- 


APPENDIX  TO  THE  SBPORT  OF  THE   SBCKETABT.  89 

Usktbnnie,  Dr.  B.  E.,  U.  S.  A.  Box  of  Uviiig  snakes,  hom-toada,  and 
lizarda;  from  Arizona. 

LMahl,  Prof.  Joshua,  and  Prof.  A.  Hfordmulgold.  Meteorite ;  from  Ovifao, 
Greenland.    (Deposited.) 

Linebaek,  E.  W.    Water-vom  pebble. 

Locke,  J.  H.    Speoiuieu  of  mineral ;  fix)m  New  Hampshire. 

Locke,  Kate  H.    Specimens  of  rocks;  from  ISew  Hampshire. 

Locke,  W.  M.    Portion  of  jaw  of  Soi4:Bnoid  fish. 

Long,  D.  B.  Specimen  of  fish  {EiheotUMoa  eaprodes] ;  from  Bock  Cre^ 
Kansas. 

Lord,  W.  BUiine.    Salmon  {Salmo  salar) ;  from  Matapediac,  Canada. 

Load,  P.  R.  Specimen  of  salamander  {An^ly stoma  pmwtatum);  from 
Edgefield  County,  South  Carolina. 

ZoM,  J.  6.    Two  shells;  &om  Illinois. 

Low,  Charles  F.    Bos  of  firagmeQts  of  pottery;  from  Ohio. 

Low,  John.    (See  Washington,  D.  C,  United  States  Fish  Commission. 

Lowe,  F.  A.  Specimens  of  if untife  andAnimifite;  from  Silver  Islet,  On 
tario. 

Lwneg,  William.  (See  Washington,  D.  C,  United  States  Fish  Commis- 
sioD.) 

Lgon,  T.  W.    Fossil  (Cafccoto);  from  Kentucky. 

MeCaUb,  Final.  (See  Washington,  1>.  C,  United  States  Fish  Commis- 
sion.) 

MeCauley,  Mr.,  aehooner  Waehusett.  (See  Washington,  D.  C,  United 
States  Fish  Commission.) 

McClmahan,  B.  E.  Freshspecimenofpike-perchjfromtheStisquehanna 
River. 

ifcCofmocifc,  Capt.  John  A.,  and  crew  of  schooner  Waehusett.  (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 

McGormidt  <£  Connable.    Specimens  of  trout  and  white-fish. 

JfeOnntcJt,  Lewis.  Living  snake (^eterodon),  from  Vii^nia;  skink  (£»• 
mecet  fasciatits)  and  newt;  from  Virginia. 

McDonaid,Capt.James,andcrewof  schooner  Magic.  (See  Washington,  D. 
C,  United  States  Fish  Commission.) 

McDonald,  Capt.  James,  and  crew  of  schooner  WW.ie  M.  Stevens.  (See 
Washington,  D.  C,  United  States  Fish  Commission.) 

McDonald,  Lewis  {through  Boston  Fish  Bureau).  (See  Washington,  D. 
C,  United  States  Fish  Commission.) 

McDonald,  Prof.  Marshall.  Specimens  of  menhaden  (Brevoortia  ^an- 
nus) with  parasites  and  a  model  of  McDonald's  flshway ;  also  speci- 
mens of  fish  and  Indian  stone  implements ;  from  Virginia. 

McDonald,  Capt.  WiUiam,  and  erew  of  schooner  X.  H.  Phillips.  (See 
Washington,  D.  C,  United  States  Fish  Commission.) 

McDowell,  W.  W.    Specimen  of  pike-percb(i^uCT0p9r()a);  from  Tennessee. 

McEachem  Daniel,  schooner  Ouy  Cunningham.  (See  Washington,  D,  C^ 
United  States  Fish  Commission.) 
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McEaehem,  Daniel,  sekooner  Rutherford  B.  Hayes.    (Bee  Washingrtoa,  D. 

C,  XToited  States  Fish  Commisaion.) 

McElwain,  Bobert.    Fragments  of  boue;  from  IndiuD  mound  near  Har- 

risville,  Penu. 
McGaUiard,  W.  M.    Insect. 
McQraw,  Phillip.    (See  Washington,  D.  C,  United  states  Fish  Com- 

mission.) 
McGuire,  F.  B.    Collection  of  fishes;  from  Tenerifie. 
McGuire,  J.  D.    Skin  of  bird;  from  Maryland. 
Mclnnis,  Capt.  John,  and  erew  ofselwoner  M.  H.  Perittn*.     (See  Waahinj^- 

ton,  D.  O.,  tTnit«d  States  Fish  Commissiou.) 
Molntoah,  Capt.  Colin,  and  erea  of  achnoner  Nathaniel  W^ter.    (See 

Washington,  D.  C,  United  States  Fish  Commission.) 
McKinnon,  Capt.  Daniel,  and  crew  of  schooner  Mary  F.  ChisJiolm.    (See 

Washington,  D.  C,  United  States  Fish  OommissioD.) 
McEinnon,  Capt.  John,  and  erew  of  schooner  Ivanhoe.    (See  Washington, 

D.  C,  United  States  Fish  Commission  ) 

McKinnon,  Capt.  John,  and  crew  schooner  Rutherford  B.  Hayes.  (See 
Washington,  D,  C,  United  States  Fish  CommissioD.) 

McKinnon,  Thomas.  (See  Washington,  D.  C,  United  States  Fish  Com- 
mission.) 

McLeaji,  T.  P.  Liying  saake  (Coluber  i^oletus  obsoletva);  from  Cheat 
River,  Maryland. 

McPhee,  Capt,  Neil,  and  erew  of  schooner  Carl  Schurz.  (See  Washington, 
D.  C,  United  States  Fish  Commissioo.) 

MacRitchie,  Lieutenant,  U.  S.  N.  A  brick  from  the  house  General  Wash- 
ington was  born  in. 

Maddox,  W.  M.    A  large  hornet  nest;  from  Anacostia,  Md. 

Main,  Mrs.  Mary  E.  Box  of  fragmentary  lodian  pottery ;  from  New 
York. 

Mandeville,  Walter.  Box  of  stone  arrow-heads  and  minerals;  from 
Pennsylvania. 

Mansfield,  James,  and  Sons,  (See  Washington,  B.  C,  United  States 
Fish  CommissiOQ.) 

Marchant,  Capt.  Jabes.  (See  Washington,  D.  C,  United  States  Fish 
Commission.) 

Markuaon,  Capt.  C.  E.,  and  crew  of  schooner  Notice.  (See  Washington, 
D.  C,  United  States  Fish  Commission.) 

Mamoch,  O.  W.  Specimens  of  Lithodijtes  latrans,  Eumeces  gemilineatuSf 
Hoihrookia  lacerta,  and  f^nophus  mamockii;  from  Tosaa. 

Marsh,  Prof.  0,  G.    Cast  of  femiu-  of  Atlanimawrus  immnnis. 

Marshall,  George.  Livingsnabe(&s(CT-0(/(»njj/a(yj'Ai7i««and  Tropidonotus 
sipedon);  from  Maryland. 

Marshall,  Henry.  Specimens  of  living  snakes  {Euiwnia  sirtalis,  Bas- 
canion  constrictor,  Heterodon  platyrhinua),  9kiak  (Eumeces  fasdatus), 
and  lizards  (Amblystoma  opaeum  and  Sceleporus  undulatwi);  ftom 
Maryland.  C  ~i  O  o>''  1 1 ' 
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Martin,  Capt.  CAorlM,  and  crew  of  aehooner  Mar&a  C.    (See  WasliingtOD, 

D.  C,  United  States  Fi^  Commissioa.) 
MtrHn,  Capt.  George  S.,  and  crew  of  ackootier  Northern  Eagle.     (See 

(VashiDgtou,  D.  C,  Uiiited  States  Fisli  Commission.) 
Martin^  Capt.  8.  J.    young  catfish  (Anarrhickas) ;  from  Ipswich  Bay. 
JfofCM,  Oeorge  E.    Kests  of  humming-bird  and  swallow. 
Mutqf,  Mr.,  thnmgh  William  Palmer.    Living  copperhead  snake  {Anna- 

trodon  contorrix) ;  from  Virginia. 
Matkeas,  J.  H.    Small  reptile,  picked  up  after  rainstorm  in  Kansas. 
Sa&er,  Fred.    Model  of  Mather's  box  for  transporting  salmon-e^gs. 
MoMkr,  Prof.  Eugene.    Samples  of  diatomaceous  earths  j  li-om  Central 

Bnrope. 
Jfow,  George.    Specimens  of  North  African,  Levantine,  and  Spanish 

pottery, 
Jf»^,  General  M.  C,  IT.  S.  A.    Owl  {B%teo  peniuylvanicus);  from  Wash- 
ington, D.  C,  and  saddle  ased  by  the  NorOiem  Cheyenne  Indians. 
Xndoza,  Prof.  6.,  director  Mvseo  Nadonal,  Mexico.    Cast  of  obsidian 

Teasel  and  specimens  of  azolotls  [Amblyitoma  Mavortium)  and  cast  of 

Mexican  calendar-stone,  and  box  of  dried  planta 
ifcrcAant,  Oeorge,  ^rtntgh  Procter  Brothen.    (See  Washington,  D.  C, 

United  States  Fish  Commission.) 
Merchant,  Orlando.    (See  Washington,  D.  C,  United  States  Fish  Com- 

miasion.) 
Merchant,  Capt.  Phillip,  and  cr etc,  of  tehooMT  Marion.    (See  Washington, 

D.  C,  United  States  Fish  Commission.) 
Merrill,  Mrs.  C.  E.    Stone  and  copper  relics  and  concretions ;  &«m  Mis- 

oasippi. 
UOeoife,  Lieut.  H.,  U.  3.  A.    Drawings  of  relics  found  in  cave  at  Silver 

City,  New  Mexico. 
Meli,  Dr.  C.  L.    Collection  of  crania,  pottery,  bone  tools,  and  carbon- 

iied  com ;  frt>m  Ohio. 
Meyer,  Julivs.    Photographs  of  Indians. 
Mtyer,  Dr.  J.  8.    Sample  of  composition  metal. 
Mtxieo,  Muaeo  Nadonal.    (See  Mendoza,  Prof.  6.) 
MiddAorough,  Prof.  John.    Specimens  of  fossils;  frwn  Ohio. 
Middletown,  Conn.,  Weslei/an  University.    Four  specimens  of  Bcuador- 

tnrds.  ' 

Muter,  Mrs.  Lois.    Specimen  of  mineraL 
KiUer,  a.  B.    Two  arrow-heads ;  from  Mississippi. 
Miller,  T.  J.    Specimen  of  stone  implement  from  Wisconsin. 
MHU,  Clark.    A  collection  of  casts  of  the  heads  of  the  Indians  at  Hamp- 
ton, Va. 
MiUt,  8.  V.    Spear-head ;  from  Pennsylvania. 
Ma^er,  James,  W.    A  large  collection  of  plants,  fishes,  reptiles,  and 

bints;  from  Florida. 
Xoore,  S.  B.    Small  viviparoos  fish  (Cyprinodont);  from  Floritto. 
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MooK,  0.  W.    Specimens  of  rocks ;  from  Soatli  Carolina. 

Morey,  M.  A.    A  collection  of  minerals;  ftom  Minnesota. 

Jfotrifon,  Capt.  R.  L.,  and  cren  o/sckooner  Zaura  }f^son.    (See  Wasb- 
ingtOD,  D.  C,  United  States  Fish  Commission.) 

MorrMtm,  J.  M.  Decorat«d  bnckskin  nsed  by  the  Wichita  IndiaoB 
for  shieM  cover. 

Morrunctf,  Capt.  James  T).,  and  crew  o/icKooner  Alice  M.  Williams.  (See 
Washington,  D.  C,  United  States  Fish  Commission.) 

Morrissqi,  Capt,  James  J*.,  and  crew  of  schooner  Plymouth  Sock.  (See 
Washington,  U.  C,  United  States  Fish  Commission.) 

Moulton,  Capt.  Charles  V.,  and  crew  of  schooner  Peter  D.  Smith.  (See 
Washington,  D.  C,  United  States  Fish  Commission.) 

Mueller,  Dr.  R.    Three  Indian  epearheads;  from  Indiana. 

Murphy,  Capt.  C.  D.,  and  ereie  of  schooner  Alice  M.  WiUuim».  (See 
Washington,  T).  C,  United  States  Fish  Commission.) 

Murphy,  Capt.  Tliomas,  and  crew  of  schooner  Wm,  H.  Oakes.  (See 
Washington,  D.  C,  Unite<l  St<.teH  Fish  Commission.) 

Murphy,  James  B.  Living  snake  {Heterodonptatyrhinus) ;  tiova  Washing- 
ton, D.  C. 

Myn»ter,  William  A.    Specimens  of  qninnat  salmon ;  from  Iowa. 

Neihardt,  M.  N.    Specimen  of  qnartz  fh>m  Missonri. 

Nelson,  Judge.    Specimen  of  trilobitf. 

Nelson,  Capt.  Andrew,  schooner  Carleton.  (See  Washington,  D.  C, 
United  States  Fish  Commission. 

Nelson,  E.  W.  Tweuty-fonr  packages  of  general  natoral-bistory  collec- 
tions; from  Saint  Michael's,  Alaska. 

Newcomb,  R.  L.    Feathers  from  tail  of  fan-tailed  pigeon. 

Netclon,  Dr.  W.  S.  Specimens  of  fossils  {Pinna  peracuta  and  Terebratula 
hastata);  from  Kansas. 

Newman,  W.  P.    Specimen  of  mineral;  from  Missouri. 

Newton,  Edward.  A  living  yellow-bellied  boa  {Ohilobothms  inomatus), 
three  living  turtles,  and  a  collection  of  bird  skins ;  &om  Jamaica,  West 
Indies. 

New  Xork,  N.  T.  Museum  of  Natural  History,  Prof.  A.  8.  Bickmore, 
curator.  Two  hundred  and  ninety-five  species,  three  hundred  and 
eighteen  specimens  of  birds. 

NiclMls,  Dr.  H.  A.  A.  Specimen  of  gannet  (8ula  piscator);  from  Do- 
minica, West  Indies. 

Nickerson,  Capt.  James,  and  crew  of  schooner  Bellerophon.  (See  Washing- 
ton, D.'C,  United  States  Fish  Commission.) 

Nickersim,Capt.Jame8,  and  crew  of  schooner  CommonweaUh.  (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 

Norris,  P.  W.  Specimen  of  silicified  wood;  from  Yellowstone  National 
Park. 

Norwood,  Ferdinand.  (See  Washington,  D.C.,  United  States  Pish  Com- 
missioD.) 
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ObMteady  Atttkong  J.  Five  arrow-heads  and  chips  of  jasper ;  from  Pike 
Count;,  Peimsylvaiiia. 

Olmsted,  E.  B.    Box  of  Indian  relics ;  from  Illinois. 

OImk,  Capt,  Ckria.,  and  erew  of  schooner  William  Thompson.  (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 

Oiten,  Capt.  George,  and  crew  of  schooner  Willie  M.  Stevens.  {See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 

(Hsen,  Capt.  Thomas,  and  crew  of  schooner  Epea  Tarr.  (See  Washington, 
D.  C,  United  States  Fish  Commission.) 

{Nmm,  Capt.  Thomas,  and  crew  of  schooner  Polar  Wave.  (See  Washing- 
ton, D.  C,  United  States  Fish  Commission.) 

Oram,  F.  F.    Specimens  of  minerals;  &om  Alabama. 

Overall,  Capt.  M.  C,    Small  box  of  minerals;  Ax»m  Virginia. 

Orerton,  B.  F.    Fragments  of  fossils,  &c. ;  Ih>m  Indian  Territoty. 

Palmer,  Dr.  E.    Box  of  ethnologica;  from  California. 

Palmer,  William.    Specimens  of  living  snakes;  from  Virginia. 

Parks,  Capt.  Matthetf,  and  crew  of  schooner  Davy  Crockett.  (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 

Parriah,  W.J.    A  small  collection  of  fijssils;  from  Kansas  City,  Mo. 

Patrick,  Dr.J.J.R.  Two  casts  of  the  "Cahokia  moond,"  of  Madison 
Connty,  Dliuois. 

Pease,  W.  B.  Collection  of  minerals,  skull  of  swift,  and  heads  and  wings 
of  two  wild  dacks ;  &om  New  Mexico. 

Peck,  Dr.  T.  I.  Stone  muller  and  specimen  of  epidotic  sienite ;  from  Ten- 


Peeples,  William  A.,  schooner  Addison  Center.    (See  Washington,  D.  C, 

United  States  Fish  Commission.) 
Peichardi^e,  Prof.  0.  de  la.    A  collection  of  birds'  skins,  nests,  and  eggs, 

reptiles,  insects,  and  fishes ;  &om  Louisiana. 
Perkins,  E.,  of  schooner  Grace  L.  Fears.    (See  Washington,  D.  C,  United 

Slates  Fish  Commission.) 
Perry,  J.  A.    Specimen  of  diatomaceons  earth ;  from  Pnnta  de  Lobos, 


Pettibmu,  WiUiam.    Stone  axe ;  from  Maryland. 

Phelps,  W.  W.    Flint  spear-head. 

Pkilbrick,  E.  E.    Specimens  of  phosphates ;  from  Florida. 

Pirs,  Anthony.  A  large  collection  of  chemicals  and  products  derived 
from  animal  matter,  canned  meats,  wax  candles,  albuminnm,  &c. 

Pitts,  A.    Skeleton  of  turtle  {Emys  guttata)  and  skull  of  rodent. 

PoegyProf.  Felipe,   A  living  specimen  of  Emysjamai,  Cope;  from  Cuba. 

Pcien,  M,  Boot  of  herb  used  by  the  Indians  of  San  Bernardino,  Cal., 
for  heart  disease. 

Poppelein  Silicated  Phosphate  Company,  Baltimore,  Md..  Samples  of  in- 
tosorial  earths,  samples  of  fertilizers,  &c. 

PoKcl,  liamueL  Specimen  of  lomp-tiBb  (Vydoptents  lumpus);  from  New- 
port, B.  I. 
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Preston,  S.  E.,  Acting  IKreotor  of  PhUade^hia  Mint.  Annnal  Assay 
Medal  of  1879 ;  obverse,  H.  B.  Lindemuum ;  leverse,  tomb  of  Joseph 
Henry. 

Proctor,  0.  B.  Specimen  of  flonnder ;  from  the  Sqnam  Biver,  Gloooes- 
ter,  Mass. 

Ppbas,  Ben.    Box  of  fossil  plants  ttom  Alabama. 

Quicky  Edgar  B.  i^pecimens  of  field  mice  {Synaptomyt  cooperi) ;  &om  In- 
diana. 

Bagtdale,  G.  B.    Collection  of  birds ;  from  Texas. 

handle,  Beo.  E.  B.    Two  specimens  of  minoals. 

Bea,  James  B.    Specimen  of  mineraL 

Bead,  E.  F.    Box  of  Indian  relics ;  from  Alabama. 

BeisingeTy  Lieutenant  U.  8.  iT.  Fras^ments  of  Peruvian  and  Aztec  pot 
tery. 

Beynolds,  J.  B.  Specimens  of  silicified  woods  and  a  box  of  stone  imple- 
ments ;  &om  Tennessee. 

Bh^es,  William  B.  Specimen  of  living  snake  uid  toad ;  Washington, 
D.  C. 

Bbees,  WiUiam  J,  Living  garter-snake  {EnUsnia  tirtalia)  and  toads 
(Bu/a  americanua) ;  from  Washington,  D.  O. 

Bhodes,  Thotnaa.  Speoimeos  of  leaf-shaped  stone  implements;  from 
Ohio. 

Bhodes,  W.  E.  Fossil  shark's  tooth ;  £tpm  marl  beds  near  the  Bigbee 
Eiver,  Alabama. 

Bickarda^JohnB.  Two  boxes  of  living  turtles  ((^Mfudoclausa  and  Chcl- 
opus  inaculptua) ;  fh)m  Pennsylvania. 

Bidgway,  Bobert.  Collections  of  birds ;  &om  Illinois,  Florida,  and  Cobb's 
Island,  Virginia. 

Bison,  John  L.    Two  bottles  of  mineral  water  firam  Alabama. 

Bodgers,  John.  (See  Washington,  D.  C,  United  States  Fish  Commis- 
sion.) 

Boessler,  A.  B  Twelve  boxes  of  stone  implements  and  minerals ;  from 
Tennessee  and  North  Carolina.    (Deposited.) 

Rogers,  Thomas,    Specimens  of  shells;  from  England. 

Boper,  Capt.  R.  I.,  of  schooner  Esther  Ward,  (See  Washington,  D.  C, 
United  States  Fish  Commission.) 

Bose,  0.  W.    Specimens  of  ozockerite ;  from  Utah. 

Bote,  Capt.  Medeo^and  crew  of  Khooner  Eiram  Potoera.  (See  Washington, 
D.  C,  United  States  Fish  Commission.) 

Buth,  J.  A.  Small  collection  of  Indian  relics;  from  BncksCoanty,  Penn- 
sylvania. 

BiKkley,  Capt,  Charles,  of  schooner  Wm,  A,  Pew,  (See  Washington,  D. 
C,  United  States  Fish  Commission.) 

Buckley,  Charles,  schooner  Electric  Flash.  (See  Washington,  D.  C, 
United  States  Fish  Commission.) 
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Rudtletf,  Capt  Charles,  of  schooner  Frederick  Oerring,  jr.    (See  Wash- 

iDgton,  D.  C,  UDited  States  Fish  GonmiisaioB.) 
Emeixr,  James  S.    Two  Imzes  of  ethnologica ;  from  Indiana. 
Sgatt,  John  J.    (See  Waahington,  D.  C,  United  Stat«s  Fiah  ComniiB- 

sioD.) 
Byam,  Capt.  Joseph,  and  crew  of  achooner  David  A.  Story.    (See  Washing- 
ton, D.  C,  TJnit«il  States  Fish  Oommission.) 
Rgan.,  Matt.,  of  schooner  Lizzie.    (See  Washington,  T>.  C,  United  States 

EHsb  CommissioD.) 
£jNin  Matt.,  of  schooner  8eth  StocJAridpe.     (See  Washington,  D.  C, 

United  States  Fish  Commission.) 
Salrin,  Prof.  0.    Fight  species,  nineteen  specimens,  of  birds;  from  the 

Gallapagos  Islands. 
Satryer,  David,  oihooner  Constitutiim,    (See  Washington,  D,  C,  United 

States  Fish  Commissioa.) 
Satryer,  R.  J.    Specimen  of  California  sahnon  (OncorhyTichus  quinnat)} 

from  Green  6ay,  Michigan. 
Bayer  A  Fisher.    Samples  of  adamantine  bricks  from  New  Jersey. 
Scluinno,  Joseph.    Bulbs  of  the  wild  Carpas;  from  Washington  Terri. 

toiy. 
Scltneck,  Dr.  J.    Collection  of  living  turtles  (MaJacoclemmys  geograpkieuSf 

M.  pseudogeographicus,  Cistvdo  clavsa,  &o.] ;  from  Illinois. 
Sehvermann,  C,  W.    Pouch  of  opossum  with  fcetal  young,  bottle  of  rep- 
tiles, and  a  living  specimen  of  the  stink-pot  (Aromochelys  odoratua); 

from  Texas. 
JSckvrz,  Hon.  Carl,  Secretary  of  the  Interior.    Collection  of  minerals. 
Sentt,  George  W.,  of  schooner  Edwin  C.  DoUiver.    (See  Washington,  D. 

C,  United  States  Fish  Commission.) 
Scott,  George  W.,  of  schooner  H.  A.  Durham.    (See  Washington,  D,  C, 

United  States  Fish  Commission.) 
Scott,  George  W.,  schooner  Mary  Story.    (See  Washington,  D.  C,  United 

States  Fish  Commission.) 
Seudder,  Newton  P.    Skins  of  the  bobolink  and  bine  bird;  from  iNew 

York;  also  large  collection  of  sea  birds,  marine  animals,  &c;  from 

the  Grand  Banks. 
Seiler,  D.  VT.    Two  troat  affected  with  worms  in  bla<lder. 
Selltnan,  Henry.    Box  ofdifferent  preparations  of  sardines. 
Sharp,  J.  M.    Fragments  of  human  skulls ;  from  mounds  in  Louisiana. 
Shean,  John,  schooner  Ida  May.    (See  Washington,  D.  C,  United  States 

Fish  Commission.) 
Shemelia,  James  P.,  of  schooner  Wm.  S.Raymond.    (See  Washington,!). 

C,  United  States  Fish  Commission.) 
Shepherd,  R.  T.    Specimens  of  arrow-heads  and  Silurian  shells;  trow. 

Ohio. 
ShemwM,  Gen.  W,  T.    Two  specimens  of  silicifled  wood;  from  Ari- 
zona. 
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Shoemaker,  Ernest.  Living  snahe  {Opltibolm  gehtlua  and  EuUenta  airta- 
tis) ;  from  VirgiDia. 

Sill,  J.  M.  B.    Moanted  specimen  of  banting;  from  Michigan. 

Slater,  Senator  James  H.    Samples  of  coal ;  from  Oregon. 

Slatery,  0.  A.    Stone  siDker;  from  Maryland. 

Small,  E.  E.  Humpback  whale  {Megaptera) ;  from  Provincetown,  Mass. 
(Purchased.) 

Smith,  J).    Livingsnal^e  {Baacanion  constrictor) ;  from  Georgetown,  D.  C, 

Smith,  Edwin  W.,  schooner  Storm  King,  of  Protiincetotcn.  (See  Washing- 
ton, D,  C,  United  States  Fish  Commission.) 

Smith,  Greene.    A  large  collection  of  birds'  skins. 

Smith,  Prof.  E.  L.    Mounted  diatoms.    (Purchased.) 

Smith,  John  P.    Eleven  arrow-heads ;  from  Maryland. 

Smith,  Mrs.  EuthZ.   .Stone  iieatle,  lent  for  casting. 

Smith,  Capt.  Seieell  W.,  and  crew  of  schooner  S.  S.  iMne.  {See  Washing- 
ton, U.  C,  United  States  Fish  Corumission.) 

Snow  A.    Specimen  of  mineral;  from  Tennessee. 

Southicick,  J.  M.  E.    Samples  of  fishing-tackle ;  from  Rhode  Island. 

^ainhaver,  J.  M.    Insect;  fr^m  Xorth  Carolina. 

Spalding,  B.  W.,  through  Rev.  F.  B.  Scheetz.  Hematite  celt;  from  Mis- 
souri. 

^pangler,  George,    Fresh  specimen  of  buffalo-fish. 

fencer.  Senator  George  E.    Two  specimens  of  minerals. 

Spurr,  Capt.  Alfred,  and  crew  of  schooner  J.  T.  Wonson.  (See  Washing- 
ton, D,  C,  Uuit«d  States  Fish  Commission.) 

Stabler,  James  P.  Specimensof  living  saakeB{Eutwniasirtatis,Ophibol»s 
doliatus triangulus,  0,  getvlus)  and  owl  {Scopa  asio) ;  from  Maryland. 

Stacy,  Fred.    (See  Washington,  D.  C,  United  States  Fish  Commission.) 

Starr,  Frederick.    Box  of  minerals;  from  Sew  York. 

Steams,  Silas.  Specimens  of  fish  {Seriola,  Pimelepterm,  Batrachns,  Car- 
angits,  Trachynotits,  Ophichthys),  and  sponges;  from  Florida. 

Steed,  Augustus  M.    Specimen  of  insect. 

Steedman,  Dr.  J.  Q.  W.  Specimen  of  catfish  {Amiurus  nigricans),  weigh- 
ing 150  pounds,  and  two  perch  {I^orone  intarrupta);  from  the  Missis- 
sippi Biver. 

Steele,  Hon.  Walter  L.    Specimens  of  rosy  quartz  crystals. 

Steere,  Professor  J.  B.    Box  of  ancient  pottery ;  from  Brazil. 

Stevens,  Levi.    Two  boxes  coke;  from  Illinois. 

Stevenson,  James.    Large  stone  pestle;  from  nearOreat  Salt  Lake,  Utah. 

Stokes,  John  M.  An  insect  taken  from  a  piece  of  ore  fiO  feet  below  the 
surface  of  the  groond. 

Story,  Lieut.  J.  P.,  Signal  Service,  U.  S.  A.  Piece  of  telegmph-wire 
melted  and  disintegrated  by  lightning ;  from  Texas. 

Stout,  W.  C.    Stag-beetle ;  from  Arkansas. 

Sta^ord,  W.  0.    Beetle  {Dynastes  heroules);  from  ITorth  Carolina. 
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SItrmy  Itaae.    Worm  foQnd  id  Madeira  vine,  Alabama. 
Smmickrait,  Prof.  F,    Box  of  birds  aod  reptiles;  firam  Tehaontepec. 
Smtton,  Join  W.    Modem  Japanese  bow  and  arrows. 
SHrvejfor-QmeraTa  Office,  San  JVoncMco,  Cat.    Box  nuDerals;  from  Cali- 


Actni,  Jamet  Q.  Specimens  of  fishes  and  shells,  fiber  of  common  nettle 
used  by  the  Makah  and  Qnillehayte  Indians  for  lines  and  fish  nets; 
also  smelt-net  made  of  nettle-fiber;  from  Meeah  Bay,  Washington  Ter- 
ritory. 

Sieeet,  William.    Specimens  of  minerals;  fh>m  Kew  York. 

Stteet,  (kgtt  WiUiam,  of  scAoon«r  Qrtux  C.  Sadlejf.  (See  Washington, 
D.  C,  United  States  Fish  Commission.) 

Bmgert,  lAevt.  8.  if.,  U.  S.  A.    Three  dried  fish  skins. 

Bjp^e,  Qeorge  B.    Specimens  of  minerals;  from  Wyoming. 

Sjfmmtety  Bee.  FroncU.    Cast  of  Indian  stone  implement;  from  Indiana. 

TtOe,  Benjamin  B.  Specimen  of  Oila  maaates  {Helodanaa  m^pectvm); 
from  Arizona. 

Taylor,  WiU.  B.    Two  boxes  of  stone  relics;  from  Tennessee.    (Pnr- 
chased.) 
'  Taamania,  Qotemmait  of  through  B.  M.  BtM,  Bon.  Secretary  Royal  Com- 
miMMMi.    Siiecimens  of  Omithorhynckva  and  Ta^Ayglosavs ;  from  TaH- 

Teller,  Bon.  B.  M.    Specimens  of  nickel  ore;  from  Colorado. 
Ten^Uf  J.  B.    Worked  pieces  of  porphyry  designed  for  implements. 
Z>m,  J.  B.    Specimen  of  fish  {Telrodan  tert^aftu);  from  Delaware 

Bay. 
Th^erA,  B.  B.    Specimens  of  mineral. 
nompaon,  C.  B.,  pasted  ansistant  paymaster,  U.  8.  N.    Silver  enameled 

cigar-case,  match-bos,  and  tray  of  Siamese  workmanship ;  also  por- 
trait of  H.  E.  H.  Princess  Sei  Velay  Lama  received  by  Paymaster 

Thompson  from  the  King  of  Siam. 
TkoMpton,  lyArey  W.    Pressed  sertularian  from  Australia  and  New 

Zefdand. 
Tkompaon,  Benry.    Specimen  of  ore ;  tiom  Utah. 
Thompeon,  Capt.  William,  and  crew  of  achooner  Magic.    (See  Washington, 

D.  C,  United  States  Fiah  Commission.) 
I%orpe,  T.  M.    Two  shad  {Aloaa  aapiditsima) ;  ttom  the  Washita  River, 

Arliansas. 
TUibeU,  J.  B.    Mineral ;  from  Washington  Territory. 
Tokio,  Japan,  Mondmabo  Muteum,  Fujimaro  Tauaka,  Director.    A  colluc- 

tioD  of  minerals  and  fishes ;  ttom  japan. 
Toner,  Ih--.  J.  M.    Living  alligator  (AUigaior  Mi»tiasippien»x»);  from 

Florida. 
Tomuhatd,  Smith,  M.  D.    A  green  oyster ;  sent  for  examination. 
Treeoy,  Capt.  Edtoard,  and  crew  of  schooner  Proctor  Brothers.    (See  Wash* 

ington,  D.  C,  United  States  Fish  Commisaiou.) 
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Tristram,  Rev.  S.  B.    Specimens  of  "Sev  Caledonian  birds. 
Trw,  F.  W.    Specimens  of  living  turtles  and  snakea ;  Irom  Washing- 
ton, D.  C. 
Tuggle,  W.  0.    Stone  implement ;  from  Georgia. 
Tuller,  A.     Eggs  of  mud  hen ;  bom  California. 

Turin,  Italy,  Boyal  ZoologictU  Museum  of  Turin.    A  coUectioD  of  mam- 
mals and  reptiles,  in  alcohol;  ftom  Italy. 
Tamer,  L.  M.    Twenty-five  boxes  of  general  natnr^  history  and  ethno- 
logical collections ;  from  Alaska. 
Tyler,  E.    Specimens  of  herring ;  from  Lake  Ontario,  New  York. 
Valentine,  M,  8.    Stone  ax;  lent  for  casting. 
Tan  Dyck,  W.  T.    Parasite  taken  from  Tamias. 
Tan  Wyck,  P.  A.  SI.   Specimens  offish  (Pomolobua  mefUocriaand  P.  vema- 

lie);  from  the  Hudson  Biver. 
Vaux,  William  8.    Specimens  of  garnets  and  mica  schist;  fh>ni  Fort 

"Wrangel,  Alaska. 
Velie,  Dr.  J.  W.    Box  of  alcoholic  specimens  of  Florida  fishes  and  two 

ruddy  ducks. 
Tibert,  Capt.  John,  and  crew  of  schooner  Argonaut.    (See  Washington, 

D.  C,  United  States  Fish  Commission.) 
Wadeieorth,  Capt.  Thomas,  and  crew  of  schooner  Conductor.    (See  Wash- 
ington, D.  C,  United  States  Fish  Commission.) 
Walker,  S.  W.    Specimen  of  mineral. 

Walker,  8.  T.    Sixteen  boxes  of  birds,  living  and  alcobolio  reptiles,  in- 
sects, birds'  nests,  human  laraaia,  and  ethnological  collections;  from 
Florida. 
Wallace,  John.    Mounted  Bassaricyon  gaibii  (purchased). 
Wt^ace,  Bev.  Peter.    Indian  stone  ornament;  (lent  for  casting). 
Wallaee,  Bev.  8.  J.  '  Small  hematite  celt ;  (lent  for  casting). 
Waller,  Mr.    Specimen  of  duck ;  from  Virginia. 
Washington,  D.  C. : 
Interior  Department  ; 

Oeneral  Land  Office.    (See  under  the  names  of  8umeyors-Qeiieral  A. 
B.  Hardenburg,  E.  C.  Mason,  and  John  Mason.) 
Havy  Department : 
Bureau  of  Steam  Engineering.    (See  under  the  names  of  Paaaed  As- 
sistant Enginetrs  Q.  W.  Baird  and  J.  M.  Emanuel) 
N^avigation  Bureau,  Capt.  W.  D.  Whiting.    Box  of  soundings  made 
by  the  IT.  S.  S.  Essex,  W.  8.  Schley  commander,  off  the  coasts  of 
AMca  and  Soulli  America. 
United  States  Navy.    (See  under  the  names  of  Lieut.  Commander 
H.  Gorrinffe  and  Lieut.  C.  Belknap,  G.  M.  Book,  Copf.  D.  0.  Mae- 
Bitohie.) 
Treasury  Department : 
United  States  Mint,  Philadelphia,  Pa.    Son,  K.  E.  Preston,  acting  di- 
rector.   Copies  of  the  annual  assay  medaL 
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WttikinfftoH,  D.  C. — CoDtiaaed. 
UniUd  States  Commisaion  of  Fiih  and  Fisheries.  {Prof.  Spencer  F. 
Baird,  CommUsioner.)  One  hnDdred  and  f<»iy-one  packages 
z4)oIogical  collections  from  Proviocetovn  sod  Gloncester,  Mass., 
and  vicinity,  pnt  np  by  Prof.  A.  E.  Verrill,  0.  Broita  Ooode,  atul 
TarictOK  S.  Bean.  (See  also  nnder  the  names  of  Charles  0. 
AtlHns,  Tarleton  S.  Bean,  E.  C.  Chester,  F.  N.  *Clark,  Tinal  Jl. 
Edwards,  Q.  Brotcn  Qoode,  James  W.  MUner,  and  Livingston 
Stone.)  Specimens  have  also  been  obtained  by  the  Commission 
from  the  following  parties : 

AlAm,  Capt.  €hcar  W.,  and  one  of  tht  tahotmtr  Andrta  XtfffUow.    Eock  cor- 

ered  nith  craatBc«ana  and  Bea-anenione. 
Jttm,  George  K.,  mAmmkt  Gertie  Foiier.     Portion  of  akall  of  blauk-fiali. 
Aaderemt,  Capt.  CharUi,  and  omn  it/*  lie  eehetmer  AUee  G.  Wanton.    A  1*rg« 
eoUectioBof  eonl»(_Primnoa  meda,  Paragorgia,  ite.),  atair-li^w,  ascidians, 
barnacle*,  and  ladder-fish  ( Pa  linarMAfkjr*  pav^ormte). 
ArdendaU,  Edward,  «cAoo>i«r  Sta  Fomn,    Spiuy  spider-orab  {LKhodti  Mola) ; 

from  off  Jtffns'a  Ledge. 
Brotm,Jamtt,eekoon£r  DavidA.  Otier.    Living  pipe-fish  (ffpAoMMlonia);  troia 

off  Flymontli,  Masa. 
BMmhatn,  E.  E.    Several  ver;  lai^e  ood  and  hake  Mnuds. 
Campbell, '  Capt.  David,  and  crtw  of  tekttoner  A&mraX.    A  collcctioa  of  flahea 
(Jfji2{««  jrlHtJMOca,   jSimencJUIju  paratUUMt,   rctromyfton  niariiiiii,  Soaptlnt, 
Bfna.jiu^a»ey*i  p^nnaba,  Anarrhi^at  vilntir),  corala,  sea-feathers,  anem- 
oneiy  atar-fiibM,  &o. ;  &om  the  Oraad  Banks  and  Bnnqaereaa. 
CaMnaajA,  Capt.  John,  and  ereto  of  tetoouer  Alfred   Whalm.   Bock  coveted 

with  BpODgea  and  sheUs,  hermit  crabs,  &,e. ;  from  Oeoi|;e'a  Bank. 
CiiIIiu,  Capt.  Datld  E.,  and  crea  of  mhooncr  Gttmie  Blairtden.    Specimena  of 

■tar-Bsh,  sea-cDcumbers,  oorals,  biyoioans,  &.e.,  &om  George^a  Bank. 
ColUne,  Capt.  John  and  ertie,  idioaner  Albert  H.  Battii^.     Speeimens  of  flabea 
(i%jrd«,  CUpta,  Tr»ekitr<a,  PHonattw,  ^o.),  beetles,  lobsters,  &c. ;  from  off 
SoQtb  Shoal  light  ship. 
CelHnt,  Capt.  Joteph  Jl'.,  and  oreie  of  tehocner  MarUm.    A  collection  of  fishes 
{Somnioeiu,  Synt^kobrancbu*,  Zoarcei,  Macnm»,  Cen^ooogllinm,  dec.) conM 
(Alcgonwm,    Faragorgia),    star-flsbes,   sponges,  &o.;    Ixom   the   Gntn^, 
George's,  and  Banqaetean  banks. 
Crildtetl,  Capt  John  F.,and  crew  of  tdhooner  Commonwealth.    Bpeciraenaof 
corals  (Frimnoe,  &c),  spidet'-crabs  (XiIAmIm),   and  atar-fisheai  Cram 
George's  Bank, 
Crookt,  2fatkani«l,  sdioontr  Helen  M,  DennU,   Eggs  of  molliuk;  from  Gcoige^s 

Bank. 
Cn*ningk<m  Ctept.  Augmt**,  setooiur  Geo.  4-  TJplon.    ^ei^monse  {AphroUta), 

taken  from  stomach  of  cod,  canght  off  coast  of  Nova  Scotia. 
CitrUe,  Capt,  Gtorgt  H.,  and  crea  of  tchooner  Conductor,    gpeoimensof  oorols 
lAcantkogorgia),  sea-feathers,  ator-fisbes,  aeo-aiiemonca,  &o. ;  &am  Bon- 


Cnrion,  Captain,  tchoonar  Mat.     Tertebra  of  whole ;  from  Grand  Bonks. 

Dodd,  Andrea  W.  Jaw-bone  of  block-flab,  token  on  Coffin's  Beocb,  Ips- 
wich Boy. 

Z>aIlJtw,  CapUiin  Feter  and  avw  of  scAmmmt  Craw  J.  Fear*.  Speclmrais  of 
peat  northern  sea-feotber  (FennatuUt  boredUt),  warty  sea-tose  ( CrlMiM), 
fishes  {Sgnapht^randiiu  and  ^I(;ptifoiaHni*},  &o. ;  from  La  Have  Bank. 

Dongtau,  Albert.    Webb-Oogered  sea-robin  (Frionotiit  eanliium);  fromaff 
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WaeMngton,  J>.  C. — Continaed. 
U.  8.  Commitsioner  of  Fish  and  Fuheriea — Contmned. 

Dj/a;  Captain,  of  ProvincdoieH,  Mau.    Piece  of  skio,  two  toetti  of  aperm- 

-whale,  And  tooth  of  alligator ;  fhim  the  Weat  Indies. 
Ftrbrt,  Maurice,  tdtootur  Sctterit  Light,    A.  carious  piece  of  perforated  claj 

date,  in  the  shape  of  a  horse's  hoof,  taken  from  Qrand  Banli. 
Awlo,  Ijtanic,  tehoontr  Young  Sultan.   Specimens  offish  {SebatU*.  Pttromseof, 

Aruirrhiditu,  L^lobleHniu*,  &e.),  Btar-flsh,  coiaIb,  seft-aneuiones,  &,e.,  Jrotn 

off  QloQceater,  Mass. 
J'owIm,  Capt.  M.  v.,  amdcraao/Khaoiur  Toimg  Sallan.    Specimens  of  Norway 

haddock  (S^xuta),  sea-anemones,  holoihnrians,  &4i.,  from  off  Gloocester, 

Uass. 
JWMd,  Qeorgt.    Two  •peoimene  of  split  and  dried  leopard-flsh  (LopliolatiUu 

elugmtl«a»tieepii. 
Riatd,  SaiMitl.    OsseoDs  growth,  taken  ttom  head  of  flfly-ponnd  codfish. 
OeMtelt,  Capt.  Jok*  Q.,  and  ormr  0/  toAoonn-  OUa  P.  Lord,   Specimens  of  fish 

(StbailM,  Anmcdgtet,  Fonwlobia,  Cgeloptartu,  Sgualut,  My^nt,  Prionottu, 

Clapra),  See. ;  epongea,  corals,  orabe,  eea-anemones,  brjoioaiu,  &,c. ;  from 

Brown's  and  George's  Banks. 
out,  Capt.  Btuitll  G.,  and  crew  0/  tehaoiur  Maud  Gerirudt,    Large  gulden 

codfi^,  from  Ipswich  Bay,  and  flukes  and  part  of  the  shank  of  an  anchor 

of  pattern  used  thirty  yean  ago,  covered  with  Tarietiea  of  mariun  ani- 
mals ;  taken  ofi*  Olonccster,  Haas. 
Oilpalritk,  Capt,  Briggi,  and  cre»  oftAooner  Eerhert  M.  Sodgert.     Specimens 

of  fiah  (_Altpido§auru»,  Sgnaphobranehnt,  Mj/xin«,  Petnmyten,  CmtrotcyUiam, 

&o.);  corala ( Joi>>i«I(ii), spongea,  sea-feathers,  &o.;  from Banquerean. 
Gllpnfriot,  Cit)>(.  GUma*,  Kihoontr  Setk  Stockbridgt.     Stones    covered  with 

spongea  and  corals,  and  a  crab ;  from  Banqnoreao. 
6otdtmi(A,  J.  B.    Specimens  of  fnugna  (FftnllM  impu^ati) ;  from  Bockport, 

Mnss. 
QoodKin,  O^t.  Tktmtatf  and  croc  of  tcAoMun*  Domini.    Specimens  of  fishes 

(CmrnMCjrMiiwt,  Ckinuera,  SgnaphoiranehuM,  Maentnu,  Haloporpkgnu,  Myx- 

ine,  &c) ;  corals,  star-Qshes,  spongM,  sea-feathers,  anemones,  &c. ;  from 

Grand  Banks. 
GortN4iR,  Capt.  Jalm,  and  eras  of  t^ioontr  Ota.  S.  BontKtU,,     Specimens  of 

fishes  (Lophopietta,  Seomberetoz,  Bemitripttrnt),  beimit  crab,  aiidalat;ge 

sea-mouse  ( Jpirmlifa) ;  from  Weatem  Bank. 
GouTVillt,  Capt.  John,  and  crae  of  tchooner  Bd>tcoa  Bartlett.    Specimens  of 

fiahea   (Zoareet,  Muranoiilr*,  Liparii),  corals,  anemonea,  hydroids,  bryo- 

Eoans,  &C.;  principally  from  George's  Bank. 
Qotl,  Jdditon.    Rock,  taken  from  George's  Bank  in  ISTfi  by  schooner  Rival. 
Oramleitf,  Capt.  NatharUfl,  and  area  of  tchooner  Grace  L.  Fnart.     Specimens 

of  fishes  (Sfacrunw,  CenlrotciilUiim,  Anarriiehat),  &c.,  corals,  atar-flshes, 

apoDgea,  sea-feathers,  Ac ;  from  Banqaereaa  and  the  Grand  Banks. 
Groonitaf,  Capt.  Thoita*  F.,  and  ertvo  of  tchooner  Chetttr  B.  Lamrence.    Speci- 
mens of  corals  (Paragergia  and  Keratoittt),  Htar-flshes  ^Atleriat  ttetlionitra) 

sponges,  hydroids,  Ac. ;  from  Banqnerean. 
Gretnwood,  Captain,  and  area  of  tchooner  SuUana,    Specimens  of  crahs,  lob- 

stera,  corals,  apongea,sea-Iemona(Soll«i(ui),  and  sea-CDcnmlwrsCiVnioeia); 

from  Clark's  Bank. 
SamllH,  Capl.  Peter,  and  ermo  of  tehoontr  Andrew  Leighton.     Specimens  of 

corals  and  flshen ;  from  Banqnerean. 
Berriek,  Capt.  WilUan,  tchooner  Angutia  Serride.     Spedmena  of  Sjrpiijifera 

arg«iil«i,foandondedk'Wh)lediea^ng  mackerel;  lanoe  (^suno^jrlc*),  &o. ; 

from  George's  Bank. 
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Wukimffton,  D.  C— Coutinaed. 
U.  8.  Commissioner  of  Fish  and  ftoAcrtM— Continoed. 

Piidgibm,  CapL  Thomai,  and  ereui,  of  »chooner  BettU  W,  Sot»t*.    Spectmena  of 

■ea-festhen  (Pnmalala  bortaUi  and  Saltieina  FinnarMea)  and  Bea-U]«m- 

OQCH ;  &oni  the  Gruid  Banks. 
Bbdydom,  Capl.  W.  F.,  and  crew,  of  KAomer  Procter  Brottter*.     Specimeiu  of 

fishes  (_Synapkobranehiu  and  Pefronyjon),  corals  (Acantkogorgia,  Paragor- 

gta),  sea-feathoTH,  ^bc.;.iiom  Western  Baok. 
Bbltniot,  Jo*ep\  E.,  ichooner  Jnnia  T.  Phillipt.     Specimen  of  cramp  ot  tor- 
pedo fish  {Tarptdo  oociinttalU),  weigbing  250  pounds;  taken  tea  milea 

Bonth  of  Gloucester,  Hms. 
Hoy,  Gtorge  W.,  *dt0<m«r  Mart  ^-  CM«AoJm.    A  very  beaotiftil  specimen  of 

great  tree-coral  {Paragorsia  arhorta),  nearly  five  fMt  high  and  three  fe«t 

broad,  and  Mme  basket  stai-fieh  ( Jffrapkjrfoa) ;  from  the  Grand  Banks. 
Boyt,  Edward  F.    A  specimen  of  pipe-fish  (Sipkonottonut), 
Soft,  W.  E.    Spedmeu  of  sea-bass  (CMtr»pri«(ri«) ;  taken  in  weir  off  Hor- 

nun'sWoe. 
E»T\hert,  Copt.  B.  H.,$diooner  SuUana.     Specimens  of  Bhella,  hydroids,  bryo- 

EOans,  asoidians,  bolothurians,  Sec. ;  ftom  George's  Bank. 
Hnrtturi,  Capt.  miliawt,  tdiooner  Franklin  8.  Seh«ek.    Specimen  of  flngor- 

sponge  {Ckalina) ;  from  off  Saukotf  Head,  Mass. 
Jolmton,  Capl.  Beiijamtn,  tchooner  Alatlca.     Epeoimens  of  sea-mioe  {Jpkrodi- 
I  lea);  from  Oeorge's  Bank. 

Johnion,  CapL  Charla,  idutoner  LvMla  Cnrttt.     Specimens  of  cTalia  (X'^tmn* 

&ijft);fromN.lat.  20045',  W.  long.  6F32';  shrimpsftomN.lat.  25°  14', 

W.  long.  59°  33' ;  also  speoiinena  of  fish  from  Sonth  America  and  tlie 

West  ludiea. 
Maoon,  Capt.  CkHdioa,  tehoontr  WiWam  Thompton.    A  specimen  of  Bsh 

new  to  science  (At^foetfhalti*  hairdH);  from  the  Grand  Bsoke. 
Minton,  CapL  Qeorgt  A.,  and  arm,  0/  tdiooner  Angntta  Johnoon.     Specimens 

of  fishes  (Maemne  Fabrioti,  M.  boMif,  SronicnMst,  Centrooogmn**,  Cnlnw- 

qiUiitm,  Maomrtu  mpettrit,  Byn^babranduu),  corals,  sponges,  sea-feath- 
ers, Slo.  ;  from  Banqneiean, 
Joknion,  CapL  OUi,  tdtooner  Helen  M.  I>en*ie,    Specimen  of  Bnger-sponge 

{Ckalina);  from  Brown's  Bonk. 
Jekneon,  CapL  P.,  eeMoonar  Join  Smith,   Specimen  of  lamper-eelCPflranijrma), 

•ea-com  (^gs  of  Bnceiimm) ;  from  Brown's  Bank. 
Eirb),  Capt.  William,  xJiootier  Wn.  V.  Hnlckingi.    Specimens  of  important 

food  fish  new  to  science  (Li^tiolaiiliu  tftamaUontioepe);  Jiom  off  Noman's 

Land;  and  ghost-fish  iCrgptaoanihodei),  barnacles,  star-fishes,  sea-uiem- 

ones,  &o. ;  £rom  George's  Bank. 
Lee,  Thowiat.    Averyraresquid  (Xolijopmtjiaro);  from  tboedge  of  theOnlf 

Stream. 
lAgneortk,  Capt  John  E.,  and  ere*,  of  eAooner  Mary  Story.    Specimens  of 

spoBge(PABifcrII[a)  andhydroidsatlactied  to  rock;  from  La  Have  Bank. 
Zoie,  Johm.    A  large  Imneh  of  tree-coral  (Priwtnoa  rrtda) ;  from  George's 

Batik. 
Lnrveg,  William.    Specimensof  sea-com  (eggsof  £iico(N«m). 
MeCaUb,  Final.    A  young  blue-Sab  (_PontaloMut  aaltatrix);  from  Oloueester 

MeCanley,Kr.,eelioo«er}taelnitttt,  Specimens  of  fishes  (SjnmpAobrottdliwaud 
Mfxine),  eeo-feathers  (Pennatula,  Batlicina),  corals  (Acanella,  Xeratoittt), 
•tor-fishes,  die.;  from  Banquerean. 

MeCortxaek,  CapL  Join,  and  errte,  of  tdtoonrr  irocKsMil.  Specimens  of  tree- 
coral  (Paragorgta  arborea),  lea-lVallieT  {Eallidtia  Finmiirpliica),  basket- 
fish  lAitrophylon),  sea-aucmoues,  sponges,  Ao>;  from  BnuqueTcan,  ^1   , 
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iieDonald,  CapU  Jamtt,  and  erne,  of  tobwMr  ilagie.    Specbneas  of  oorala 

(Aoaitella,  FlatieUHiit),  BpougM  {PhakMia),  Bea-OMilifloireni,  Ae.;  tzom 

Grand  BanliB. 
MeDonald,  Capl.  Jamti,  lad  area,  of  kAoouct  Wtilie  II.  Stttau.    SpecimODS 

of  flabea  (Soomlbtrttox),  butcet-flsh  {AMtropiitton),  &«.;   from  La  Hats 

Bank. 
MoDoKald,  LevU.    A  large  perforated  roelc  covered  with  hjdroida  and  bij'o- 

Eoaue;  trtaa  North  Bay. 
MeDonald,  Capl.  William,  and  crae,  of  teluxmer  N'.  H.  PhilUpt.     Bpecimena 

of  Sibea  (Lyeode$,  Macrunu),  coraU,  ipongeii,  &c. ;  trora  Grand  Banks. 
3IoBae\«m,  'Daitiel,  trhoontr  Suthtrfont  B.  Base*.    Two  chiokeo-halibat 

(Hippoglotnt  vtdgan*),  from  Jefirey's  Bank,  aud  two  emaU   fiying-flah 

{ExoemU*). 
MoEadttm,  AtoM,  »e\oontr  Gag  CumtngkaM.    BpecimeiiBof  fishee  ( Jfoemnu, 

Scopelut,  Myxlne),  aeo-featheiB,  Htor-fish,  corals,  sponges,  Ae. ;  I^m  the 

Grand  Buiks. 
MeGratB,  Fkilip.    A  nnall  stioUe-back  ( Oatiarotlau  pamgitim) ;  bom  Glou- 
cester Harboi. 
McInnU,   Capt.  John,  and  cms,  of  kAooiut  M.  H.  Perhim.    Specimens  of 

fishes  (JmnwdytM,  Mgxiae,   SgnapliobranAmi),   sea-feathen  ( FirgxZiiria, 

Pennalala),  star-flahe«  (AilerUu,  Bippaiteriat),  spongea,  anemonea,  &c.; 

from  off  NenfouDilland,  Sable  Island,  and  La  Have. 
Jfd/nlort,  Capl.  Colin,  and  crete,  of  tdiooner  Nallumiel  W^ter.     Bpecimena  of 

flahes(9jrnajiAobraacJku),aea-featherB(i'saaatvIa),  warty  •ea-roee(Crfidiia), 

corals  (Acanella);  from  Western  Bank. 
MeKinnon,  Capl.  Daniel,  and  artie,  of  tdutantr  Mary  F.  ChiiKolm,    Specimens 

of  fishes  (dfyxioe),  corals  (Primnoa,  Alcganitm,  FlabtUmn),  sponges,  star- 
fishes, sea-anemones,  Slc.  ;  from  Banqnerean. 
MoKinnon,  Capt.  John,  atidcrar,  of  idioomr  Snikfrford  B.  Sagei.    Specimens 

of  fishes  (SebaiUi,  Cgeloplerut,  Mfxine,  Zoartm,  Merlueia*,  Crgptaeanthoda, 

ilelanogrammui,    Hippoglotiut,    &c.)>    star-fi^es  {A*leria»,   Clmoditatu}, 

worms,  crnstoceaiiB,  &o. ;  from  George's  Bank. 
Afa£iniuM,  Capt.  John,  anderevi,of  lAooner  Ivanltao.    A  small  deril-fisli  {Oo- 

topni  toirdji};  from  Jeffi«/s  Ledge. 
MoEinnon,  Thomot.    A  specinien  of  AmericaD  sole  (JcUtim  Untattu);  from 

Brown's  Bank. 
llePhee,  Capt.  Neil,  and  erem,  of  tehooMr  Carl  Schwr.     Specimens  of  coral 

(Acanella),   aea-fentber  (BalUeina),  seo-roae  ( Urfidiui),  auomones,  Ac. ; 

from  Buiqnereau. 
Mamafidd,  Jamm,  and  torn.    Specimens  of  cod-fish,  with  small  fishimbedded 

in  fiesh ;  fit>m  Grand  Banks. 
MaitAaitt,  Capt.  Jabtz.    Portion  of  jaw  of  shark,  with  t«eth. 
Uarknton  CapU  E.,  and  erae,  of  tiAoontr  Notioe.    Specimens  of  fishes  (Jfs- 

truriu),  corals,  sea-feathers,  slw-fisbee,  ebellR,  &.C. ;  from  Bonqnercan. 
Martin,  Capl.  Charlei,  and  eran,  of  tohoonrr  Martha  C.     A  fine  specimen  of 

honey-comb  coral,  Cn>m  off  Cape  Negro,  N.  6. ;  and  rock-eel  (Munenoidr* 

ffmmoltiu) ;  from  Gloucester  Harbor. 
Aforliii,  Capl.  George  H.,  and  crae,  of  tekoonor  Nortier*  Eaglo.     Specimens  of 

fishes  {Zoarca,  Bma,  Sa'iola,  Cydoptam*,  Sl<:.\  star-fishes,  &.C. ;  tima  Ips- 
wich Bay. 
Jlf«re^H(,   George.     Specimen  of  cake-HTchln    {E^intuknitu  paroia'),  from 

Narragonsett  Bay ;  also  specimens  of  quarts  and  mica,  &c.,  from  Borne- 
gat. 
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Jfcrdliiiit,  Orlando,     A  perfect  Bpecimen  of  rock-eel  [Mnramoidti  ffmneUai), 
Mtrdtanl,  Capt.  PlUllip,  and  atie,  of  tchooner  Marion.     Spedmeiui  of  fisliea 

ISfnaphobmniAiu,  A»arrkui3uu,  Maomnu,  Jfyzbifl,  Bbmiat,  CUMom,  &4S.), 

coraU,  spongu,  stfti-flsh«e,  Miemoiie*,  &c. ;   from  Banqnereaa  and  the 

Onnd  llanks. 
Morrittejf,  Coft,  Jamm  D.,  and  «rew,  «/  mAoomt  Plgitumtk  Aoefc     BpooimeDs 

of  flohes  iHaU/pOTp^gnu,  CtHtroM^Uiam)  coralu,  ■tv-fiahn,  spongcB,  aek- 

fntliera,  Sus. ;  from  Orand  Banba. 
MorrimBf,  Copl.  Jamt»  D.,  Md  cms  of  wAooiur  AUee  M.   mlHanu.     Speci- 

rnena  «f  fliliea  {Bebattet,  Seopebu),  Mu-featfaen  (  AiOMm  ),  and  basket  atw- 

fleh ;  fhim  the  Grand  Banks. 
Jfbrr^aiM,  Ct^UB.  L.,and  crev, of  tduxmer  Laura  If^to*.     Specimens  of  sUme- 

eels  ( Jfyxtoe  gliMnoia),  corsLi  (^IcjronJHM),  sea-aDemones,  Aj3.  ;  liom  the 

Gnutd  BaukB. 
MvM&n,  Capt.  Ckarlti  V. ,  and  am,  of  ■dkmmer  Pater  B.  Smith.     SpecimeDB  of 

ftahea  (Sqaalnt,  PrionotKt,  Petromyam,  Ctntrotagllknn,  Ceatrottjpnnu*,  Sgna- 

photrameknt),  oonds  (Prtmnoa,  Fara§oryta,  Aernnella,  AcanUiogorgia,  Alego- 

nbtwi,  &«.),  spoDgea,  &.a. ;  ftom  Oeorge'a  aod  Clu'k'a  Baoks. 
JfKrply,  Copl.  C.  D. ,  owl  «n«,0/  mUmoner  AUtt  M.  WillUmt.    A  colleotioa  of 

corala  {Ali^foniian,  Primnoa,  JTamtouia,  A<anrtta),  aea-feathen,  Btar-fiahea, 

lamp-abella,  aDemofiM,  Ac ;  frmn  tiie  Grand  Banks. 
Jfnpjhr,  Capt.  rhMBM,  mat  «rtw,  o/  lekoomer  mUiam  E.  Oalm.    Specimena  of 

aUine-e«l  {Jfy»<t>«7l»Hiio*ti),  biMh-corsl(/Viaii<aart«((J(i),  tea-feathers (£ai- 

(Mb«  ftKMuiroiUoa),  and  baaket  star-flsb ;  ttom  Banqnereaa. 
Stlton,  Capt.  Andrae,  tdiooner  Carlton.    Book  covered  with  bryotoana  aod 

han]aoles,anda&nge>epai)ge(CAaItiia);  (Wim  Brown's  and  George*!*  Banks. 
Niektmm,  Capt.  JawK»,  and  erem,  of  tchoonrr  Common teefl/ffc.    Specimena  of 

Dshc«(^yi((ipJkofrn]Hckt(f,  ifjnia«),Bea-featbeTB,  Bpongce,  Bra-anemonea,  &e.; 

from  the  Orand  Banks. 
X)cl«rw»,C«pi.Jaiii(«,iMderMD,  o/hAommt  BdUroplt«n.    Specimenn  of  bnsb- 

coral  (AeamtUa  Soratani),  aea-feathera  {FennatuiabortaH*),  warty  aea-roaa 

{VrUaaa),  asd  ahells;  from  La  Bare  Bank. 
XwnMod,  FerdfiMttd.    Speoimeut  of  tea-robin  (iVtoxoiu  aarolmui};  caught 

off  Bockport,  MaiB. 
OI«M,  CapL  Clrtellni*,  amd  crtx,of  •okoonsr  TFillioja  Thompton.    Fonr  alcyo- 

niiun  corals,  tnbe-nuJdng  aotiiiiBna  ( C«rla(tlJMt«  bortaUt),  and  a  nomber  of 

baaket  Btar-flab;  feiin  Grand  Banka. 
Oltm,  Capt.  Otorge,  and  enw,  of  tehooner  WiUlt  M.  Stemii.    Rpecimens  of 

fishes  (PoIiiHiricUftys,  Simenckelgi,  AnarrJilcluu,  Sgnaphobranellmt,  Petromy- 

won,  JoopelM,  Ae.),  oot^b  {FIoMImm  fiooiM),  saa-featben  (PonratHla), 

rtar-flshee,  &o. ;  from  Banqntireau. 
Obsa,  CopI.  TkotMi»,  a»i  ertm,  of  »<^oontr  Epm  Fvrr.     SpedmeoB  of  fishes 

{Cydoptrmt,  StmtnelKls*,  Sgnopliatranehwt,  Ac},  corals  (IVIsmuni,  KtratotnM, 

Paragorgia),   sea-feathen  (Pennatula,   Ballielna),   star-flshea,  anemonea, 

&4S. ;  from  Banqnnean. 
Obni,  C^t.  Tlumat,  and  arm,  of  tieoaar  Polar  Wan.     Bpeclmena  of  pog- 

nosed  eels,  eggs  of  Snettnum,  sea-feathers  (Psaiiadila  iortaUt)  and  anemo- 
nes ;  from  the  Orand  Banks. 
Parti,  Capt.  Mattkae,  and  erac,  of  adumnfr  Davy  Crockett.    Specimens  of  fiahea 

{Sfnaphobrantiuu),  aea-mice  (^Apkrodjftet),  crabs,  worms,  &«. ;  iiota  the 

Grand  Bifoks. 
jypic*,  HWloM^.,  mdOTM,  of  tOiooner  Addison  CtnUr.    Speoimentof  flshea 

{Sfn^pkAraaehnt,   Simeneketyi),  corals  {Eeratoitit,  Paragorgia,  AeaneR 


neUft), 
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Bpongai,  Bea-fe«th«ra  (_F«itnatiila),  slwlli  {Tere^ratuUita,  JTcplwiwa),  uieiit- 

ones,  &e. ;  Irom  BaoqnereaD. 
Periiiu,  E.,  tiAooiier  Graee  L.  Fear*.     Bpeoimetu  of  flihea  {My^nt,  Ettmier^- 

trmuu),  Btar-flahes  {Atttriai,  ^ppattenat,  &.c,),  cor»la,  spvugM,  ae>-feath- 

en,  anemones,  A,o, ;  from  tlie  Grtuid  Bantu. 
Bwlftrt,  Jotm,  A.  Uviog  bair-norm  (a»rdfu«). 
Bepw,  CapU  B.  L.  tAovner  E*A*r  W*rd.    Book  covered  with  sbella,  bmma- 

cles,  &nd  by dioids ;  from  George's  Bank. 
JEoi«,  Capt  MtdM,  and  onto,  of  wkotHwr  Bfrom  Povm.    Spaolmen  of  HorwAy 

haddoek  (Seftutm  tmsrimu) ;  from  Jeffrey's  Bank. 
BtKkleg,  CharlM,  K^uxtner  EleeMo  Ftath.    8p«cimbiu  of  flahes  (CyrfoplenM, 

Phyoit,  Loplioptetta,  GMterottau),  squid  (OanuntrepftM),  and  Muul-Qcae; 

from  off  Seguiu  Light,  Maine. 
Buckle!/,    Charla,   nAooner  Frederic   Oerriiig,  Jr.     Speolmeos  of  sUlne-eelB 

(Jf|wl««  ^lutfRMa),  corals,  sponges,  omstacea,  stor-fiahes,  &c. ;  frnm  tbe 

Grand  Banks. 
Buokleg,  Capt.  Clutrlet,  tekooner  WUUim  A.  Pew.    Bock  ooveied  with  sheila, 

hydrolds,  and  bryosoans ;  from  George's  Bank. 
Euan,  Jok»  J.    Perforated  lock ;  from  Qeorge's  Bank. 
Sgan,   Capt.  Jot^h,  and  orw,  <(f  wAoomt  DatU  A.  Btorf.    Speoimsne  of 

sponges,  (PliaMUa,  See.) ;  from  the  Oiand  Banks. 
Bj/an,  Malthea,  eehoontr  Littie.    Specimens  of  fishes  (SoopslM),  staT-flsbes, 

corals,  and  two  tabe-moking  actinias ;  from  the  Grand  Banks. 
Bgan,  Matlkear,  tchwiur  Seth  Btodcbridge,    Specimens  of  sea-anemones,  sea- 

feathen  (Pemiititla  hertalU),  Slo.  ;  from  Green  Bank. 
Sawyer,  iJavU,  lokooner  CMUfihituni.     Ovaries  of  blne-ahark ;  from  Middle 

Bank. 
Scett,  George  W.,  K^umner  Edwin  CDoUiver,    Specimens  of  flsheB(ifii«ntnM, 

Sj/napliobranduu,  A,c.),  sea-featben  (^Pennatnla  boreolla,  P.  aetUaUt,  Bolli- 

slNa  Ftnnntarehiea),  oraw-flshes,  etor-fisbes,  sbellB,  &c. ;  from  Sable  Island 

Bank. 
Seott,  George  W,,  *cfco«Mr,  S,  A.  Dmean.     Specimensof  flsbes  {Maamme, 

Sebaitee,    Baloporpifme,    CntlriMcjiIliiiiB,    Itpane),   oorals,    sea-featbers, 

sponges,  Ac. ;  from  the  Grand  Banks. 
Beott,  George   W.,  lehooner  Xarf  Stoty.    Specimens  of  flsbes  (SsbuCo,  Orojr- 

«i,  Lophopeetia,  Achiriu,  Pomatimiit),  shells  (pAitM,  Modiola,  Cyrptodarta, 

Six,.),  cmatacea,  sponges,  bjdrolds,  worms,  &o. 
AkeaH,  John,  tekooner  IdttMajf.    Specimens  of  herring  {Cliipea  harengiu); 

from  off  Norman's  Woe. 
Shemetia,  Joeeph  P.,  echoener   Wtn,  H,  Baymond.    Specimens  of  fishes  and 

shells ;  from  Oeorge'a  Bank. 
AkM,  Edwin,  W.,  tchooner  Storm  Eing.     Spedmecs  of  coral,  sea-fan  {Gor- 

gonUi),  and  plastrons  of  large  turtles ;  firom  Grand  Cayman,  West  Indies. 
BaUth,  CapL  SeaeH  W.,  anderew,  efidioonerS.  B.  Lane.     Specimens  of  fishes 

(Petrmnyxon,  Myxtne,  Sj/naphobrandiue, Sahporphgrue,  &c.),  corals  (Alcgo- 

ninm,  Jeanlkogorgia,  (star-fiabes)  OrtMtaeter,  &c.),aea-feathers(Fir9i(laria, 

SalUeina),  anemones,  &o. ;  from  the  Grand  Banks  and  other  localities. 
Spurr,  Capt.  AlJ>nd,  and  crew,  of  teitooner  J.  F.  Wonton.    Specimens  of  atar- 

fishea,  anemones,  asoidlans,  hydroids,  Slc,  ;  from  off  Chatham  Island, 

Mass. 
Btacg,  Fred.    A  large  smelt  (OMi«riM  mordax),  taken  in  Sqnam  Biver. 
Sweet,  Capt.  Fitfiam,  tckooner  Grace  C.  Badley.    Specimens  of  fldies  {Sebat- 

lei),  star-fisheb,  sponges,  crabs,  shells,  &o. ;  from  George's  and  Brown's 

Banks. 
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Thmiqinm,  CapU  WUlian,  and  orw,  of  tehooner  il«fl«.    SpecinWDS  of  oapelin 
(IfoUofM  villonu),  seft-feathen  (_PtmnattUa,  Firgtilaria),  corah,  atar-flaliM, 
&0. ;  prinoipalljr  from  Bnnqnereao. 
Trrt^t,  Capt.  Edteard,  and  crcie,  of  uAooner  Proeier  Srotiitr*,    Specimeiu  of 

Mk-uiemotiea  and  buiuolM ;  from  Onnd  Banks. 

FUcrt,  Capl.  John,  amd  ervw,  of  •oAwmct  Argonaut.      BpecimeEH  of  apon^s, 

■hella,  bryocooDB,  cnulaoeans,  &.o. ;  from  the  Qraod  uid  Western  BmikB. 

Wadivortli,   Capt.   Tlioma$,  and  erew,  of  tdioontr  Conductor.    Specimeoa  of 

Norway  haddock  (_SebatlM  moriaiu),  uid  a  perfect  individual  of  a  rare  fish 

(&«piilM  ap.))  tbat  was  wnsbed  ou  boud  the  TCMel;  from  the  Qnnd 

Banks. 

WtlU,  CapL  Mieha^,  tehooner  Wattr  spirit.    Specimens  of  star-fishes  and  sea- 

spiden;  from  Western  Bank. 
frUKasM,  J^nt.    A  fine  specimen  of  biU-flsh  (Soomberrtox  laiaiu);  &om 

the  Hqaam  Biver. 
Wtbon,  Charla.     Egg-oases  of  the  ehell-flsh  (Sfootypiu  oanailailatiu);  Irom 

FroTidence  Biver. 
WU»on,  Henrg,  siAooner  Flask,     Specimens  of  boring-sponge,  tea-anemones, 
warty  sea-rose,  ( Urtieina),  etar-flabes,  aliens,  and  three  Bittiwake  galls, 
(JBiwa  Mdaetgla) ;  from  the  Grand  Banks. 
TfUwo,  John  J.,  tAooner  Fotar  Ware.    Specimens  of  flsbcs  (CeatroMylUaa, 
GratroNymmM,   Sj/na^iabraneba*,   Lyeoda,)  corals  (PHmnoo,  Faragorgia, 
Aeanlhogorgia,   Aoanella,   Alcgimium,   Aiitkromattm),  starfishes,  sponges, 
anemones,  &«. ;  &om  George's  Bank. 
Won»on,  Ettrett  P.    Afine  collection  of  scTeial  varieties  of  bryozoana(MB*> 
tra,  &c.,)  taken  b;  achooner  Beporter  on  the  Grand  Banks ;  also  a  laco 
holothnrian  from  off  Gloacester. 
Wonton,  JiAm  F.    A  large  boulder  covered  with  bijozoans,  shells,  bjdroida, 

sponges.  Sex. ;  from  Geotge's  Bank. 
Woitton,  Sanael  G.,  tehoontr  JiAn  B.  UeQuinn.     Specimens  of  fishes,  (Ptydi, 
Paliwuriekthfa,  Lopkina,  Sgiiala*,  Petromgron),  and  samples  of  mackerel- 
food  (Sconhar  teombrat),  taken  off  the  coasts  of  Uaineand  Masaachosetts. 
Woodbnty,  Capt.  J.,  tchooner  Sarroeovta.    Bock  covered  with  barnacles,  liy- 
droids,  sponges,  and  sholls  from  the  George's  Bank. 
War  Department: 
Signal  Service.    (See  nuder  the  names  ot  Privates  E.  W.  Selson  and 

L.  M.  Turner. 
Surgeon-QeneraPa  Offiee,  Army  Medical  Mtiseum.'    Specimen  of  snake 
firom  Fort  Davis,  Tex.    (See  also  imder  the  names  of  I>rs.  E.  T. 
Burr,  Elliott  Coues,  B.  J.  D.  Jrwin,  and  Sogpital  Steward  A.  Geeks. 
Burveya  west  of  the  one-hundredth  meridian  (Capt.  6.  M.  Wheeler  in 
charge).    Sixty-foar  boxes  of  minerals  and  vtdcaiiic  rocks ;  a  large 
collection  of  birds' skins,  eggs,  and  Dests;  specimens  of  mammals, 
flsbes,  reptiles,  and  insects. 
UaUed  States  Army.    (See  ander  the  oamea  of  General  W.  T.  Sher. 
man,  General  M.  C.  Meigs,  Col.  A.  0.  Brackett,  Lieuia.  S.  Metcalfe, 
8.  M.  Swigert,  J.  P.  Jefferson.) 
Wiuaon,  Bon.  John,  aurveyor-general  Arizona.    Specimens  of  minerals 

of  rarions  mines  in  Pinal,  Pima,  and  Yamapai  Counties,  Arizona. 
Wayman,  J.  F.    Small  box  of  fossils  from  West  Virginia. 
ffi(66,  John  a.    Specimens  of  shells  from  Kentucky.  :  :,  G  O  Og  I C 
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WeigelfJohn.    Bpecimeo  of  hoir-Bnake  {Gordiut  aqiutticua.) 

Welti,  Capt.  M.  and  orew,  of  schooner  Water  l^irit,    (See  Waslungten, 

D.  0.,  United  States  Fish  GommiBBioii.) 
Wkeatlegy  Charles  M.    SpecimeDS  of  minerals. 
Wheeler,  Capt.  George  M.,  U.  8.  A.    (See  WusMngton,  D.  C,  sorvey  west 

of  tbe  one  handredtb  meridian.) 
Whaler,  L.  B.    Specimen  of  mineral. 
Whitney,  Oscar  M.    Gatiioite  flgare-pipe  (lent  for  casting). 
Widman,  Otto.    Nests  and  eggs  of  Empidonax  traiUii  and  E.  acadieut, 
Wilkijtson,  E.,  Jr.    Box  of  beetles;  from  Ceutral  and  South  America. 
Willcox,  Joseph.    A  box  of  minorals ;  from  Pennsylvania.    Crystala  of 

staorolitd ;  from  Georgia. 
Williams,  Charles.    Living  snake  (Cgdophis  asUvus). 
Williams,  Rev.  G.  Foster,    Collection  of  stone  relics  (lent  for  examinatloo) 
Williams,  Frank,  through  Procter  Brothers.    (See  Washington,  D.  C, 

United  States  Fish  Commission.) 
Williams,  Joseph.    Malformed  hen's  egg. 

Wilson,  Charles.  (See  Washington,  D.  C.,  United  States  Fish  Commission.) 
Wilson,  Henry,  schooner  Flash.    (See  Washington,  D,  C,  United  States 

Fish  Commission.) 
Wilson,  John  I.,  schooner  Polar  Wave.    (See  Washington,  D.  C,  United 

States  Fish  Commission. 
Wilson,  B,  A.    Specimens  of  minerals}  from  Ohio. 
Wiltheiss,  C.  T.    Two  inscribed  tablets ;  from  Ohio. 
WiTuUnn,  Senator  WiUiam,    Specimens  of  ore;  from  Minnesota. 
Wingate,  Dr.  J.  D.    Specimens  of  fossils;  from  Pennsylvania. 
Wolbs,  Willie.    Spedmeas  of  fisbiAdpatseroxgrhynchus  &ndZi^idosteus 

osseus);  from  the  Potomac  Biver. 
Wottson,  Everett  P.    (See  Washington,  D.  C,  United  States  Fish  Com- 
mission.) 
Wonson,  John  F.    (See  Washington,  D.  C,  United  States  Fish  Commis- 
sion.) 
Wonson,  Samuel  8.,  schooner  John  8.  McQuinn.    (See  Washington,  D. 

C,  United  States  Fish  C'Ommission.) 
Woodbery,   Capt.  J.,  schooner  BmraooiUa.     (See  Washington,  D.  C, 

United  States  Fish  Commission.) 
Woodbury, Eldridge.  SpecimenofTertebiteof whale;  fromMassachosetts. 
Wood,  John  E.    Specimen  of  soapstone ;  from  Virginia. 
Wood,  Preston.    Specimens  of  stone  rehcs;  from  Illinois. 
Woodtcard,  A.  J.    Specimens  of  living  snakes  and  skins  of  ratUesnake 

Crotalus  adamantevs) ;  from  Florida. 
Wooldridge,  George.    Tail  of  ray;  from  Florida. 
Wooldridge,  Mrs.    Two  small  living  alligators;  from  Florida. 
Wooster,  A.  F.    Specimens  of  birds'  nests  and  eggs,  and  airow-heads. 
W'orthen,  C.  K.    Two  boxes  of  birds'  skins. 
'Yarroa,  Dr.  H.  C,  TJ.  8.  A.    Living  snake  {Seterodon  pla^himts),  from 

Sew  Jersey.  /  -  i 
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Tate$.  Dr.  L.  0.    Hamau  crania,  &c.,  irotn  cave  in  Alameda  County, 
California. 

Zimaitrman,  O.  W.,  through  F.  0.  Oalbraith.    Carved  stone  bead  of  Indian 
design;  from  Pennsylvania. 

Uakmown.    Specimena  of  minerals  ftom  Virginia,  Georgia,  &C. ;  speci- 
mens of  flsh  [Baia  and  Diodon) ;  two  living  owla  {Bubo  virginianui) ; 
aiTOW-heads,  celts,  &c.;  insects,  cocoons,  &c.,  and  plants. 
STATISTICS  OF  EXCHANGES. 

BOXES  SENT  ABBOAD  IN  18T9. 
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ACTS  ANB  EESOLUTIONS  OF  CONGRESS  EELATIVE  TO  THE 
SMITHSONIAlf  INSTITUTION,  AND  THE  NATIONAL  MU- 
SEUM. 

Forty-fifth  Cowgkess,  Thied  Session,  1878-^79. 

is  ACT  to  aid  in  the  protection  of  the  pnblio  buililings  and  property  agaiost  loss  and 
dsmaKe  by  fire. 
Be  it  enacted  by  the  Senate  and  House  of  Bepresentativea  of  tite  United 
Btatet  of  America  in  Congress  assembled.  That  a  commission  composed 
of  tbe  CommissioDer  of  Patents,  the  Superxising  Architect  of  the  Treas- 
ury Department.,  and  the  Secretary  of  the  Smithsonian  Institution  in 
hereby  constitnted  and  authorized  to  examine  such  automatic  signal 
telegraph  systems  as  may  be  submitted  to  them  by  tbe  owners  and  agents 
thereof  and  to  ascertaia  which  of  the  eame  is  best  adapted  for  the  pur- 
pose of  the  earliest  and  most  certain  transmission  by  signal  of  the  ocear- 
lence  of  fire,  and  also  the  adaptability,  useftilness,  and  need  of  the  same 
for  tbe  fnrther  protection  of  the  buildings  and  property  of  the  govern- 
aent  in  the  several  departments  iu  Wasbingrton,  and  to  report  tbe  re- 
solts  of  their  examination  to  the  next  sessioii  of  Congress. 
Approved,  December  13, 1878. 

(Statutes  of  tbe  United  States,  Forty-fif^h  Congress,  third  session, 
efa^tei'  4,  t»^gB  257.) 

iS  ACT  authorizing  the  Chancellorof  the  Smithsonian  Institution  to  appoint  an  Act- 
ing Secrutary  in  certain  cases. 
Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  in  tbe  case  of  the  death, 
resignatioti,  sickness,  or  absence  of  t!ie  Secretary  of  the  Smitbsouiau 
Institution,  the  Chancellor  thereof  shall  be,  and  he  is  hereby,  authorized 
to  appoint  some  person  as  Acting  Secretary,  who  for  the  time  being  shall 
be  clothed  with  all  the  powers  and  duties  which  by  law  are  devolved 
npou  the  Secretary,  and  he  shall  hold  said  i>osition  until  an  election  of 
Secretary  shall  be  duly  made,  or  until  the  Secretary  shall  be  restored  to 
his  health,  or,  if  absent,  shall  return  and  enter  upon  the  duties  of  bis  office. 
Approved,  January  24, 1879. 

(Statutes  of  the  United  States,  Forty-fifth  Congress,  third  sessioo, 
(^pter  21,  page  264. 

IX  ACT  raabiog  appTopriatioos  for  the  service  of  tbe  Post  Office  Depnrtment  for  tbe 
■seal  year  ending  Jane  tbirtieUi,  eighteen  hnodred  and  eighty,  and  for  other  por- 

Sec.  20.  That  mailable  matter  of  tbe  fourth  class  shall  embrace  all 
matter  not  embraced  in  the  first,  second,  or  third  class  which  is  not  in 
its  form  or  nature  liable  to  destroy,  deface,  or  otherwise  damage  the 
contents  of  the  mail-bag,  or  harm  the  person  of  any  one  eugaged  in  the 
postal  service,  and  is  not  above  the  weight  provided  by  law,  which  is 
hereby  declared  to  be  not  exceeiliug  four  pounds  for  each  package 
tiiereof^  except  in  case  of  single  Jtooka  weighing  in  excess  of )  hat  amount, 
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and  except  for  booke  and  documents  published  or  circalated  by  order  of 
Congress,  or  official  matter  emanating  from  any  of  the  departments  of 
the  government  or  from  the  Smithsouiaa  InstitatioD,  or  which  is  not 
declared  nou-mailable  under  the  provision  of  section  thirty-eight  hun- 
dred and  ninety-three  of  the  Bevised  Statutes  as  amended  by  the  act  of 
Jul/ twelfth,  eighteen  hundred  and  seventy-six,  or  matter  appertaining 
to  lotteries,  gift  concerts,  or  fraudulent  schemes  or  devices. 

(Statutes  of  the  United  States,  Forty-filth  Congress,  third  sessioD, 
chapter  180,  page  360.) 

AK  ACT  makiug  appropriations  for  sundry  civU  espeoBM  of  the  gorernment  for  the 
fiBcal  year  euding  Judo  thirtiotb,  eighteen  huudred  and  eighty,  and  for  other  pnr- 

*  *  *  And  all  collections  of  rocks,  minerals,  soils,  fossils,  and  ob- 
jects of  natural  history,  archaeology,  and  ethnology,  made  by  the  Coast 
and  Interior  Sun  ey,  the  Geological  Survey,  or  by  any  other  parties  for 
the  Government  of  the  United  States  when  no  longer  needed  for  inves- 
tigations in  progress  shall  be  deposited  in  the  National  Museum. 

(Statutes  of  the  United  States,  Forty-fifth  Congress,  third  session, 
chapter  182,  page  394.) 

FOBTT-SISTH  COKGEESS,   SECOND  SESSION,  1870-'80. 

JOINT  RESOLUTION  fiUiDg  existing  Tucanciea  In  the  Board  of  Eegento  of  the  Smith- 
sonian InstitntioD. 

Resolved  by  the  Senateaiul  House  of  Representatives  of  the  United  StaUa 
of  America  in  Congress  assembled,  That  the  existing  vacancies  in  the 
Board  of  Hegents  of  the  Smithi^onian  Institution  of  the  class  other  than 
members  of  Congress,  shitU  be  filled  by  the  reappointment  of  Asa  Gray, 
of  Massachusetts,  Henrj-  Copp^e,  of  Pennsylvania,  John  Maclean,  of 
New  Jersey,  and  Peter  Parker,  of  the  city  of  Washington,  whose  terms 
have  expired.  (Public  Resolution  No.  2.  Statutes  of  the  Uuited  States, 
Forty -sixth  Congress,  second  session,  p.  299.) 

Approved,  December  10, 1879. 


Be  it  enacted  by  the  Senate  and  House  nf  Eepresentatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  Kegents  of  the  Smith- 
sonian Institution  be,  and  are  hereby  authorized  to  contract  with  W. 
W.  Story,  sculptor,  for  a  statue  in  bronze  of  Joseph  Heury,  late  Secre- 
tary of  the  Smithsonian  Institution,  to  be  erected  upon  the  grounds  of 
said  Institution ;  and  for  this  purpose,  and  for  the  entire  expense  of  the 
foundation  and  pedestal  of  the  mouument,  the  sum  of  fifteen  thousand 
dollars  is  hereby  a])propriated,  out  of  any  moneys  in  the  Treasury  not 
otherwise  appropriated. 

Approved,  June  1, 1880. 

(Statutes  of-the  Uuited  States,  Forty-sixth  Congress,  second  session, 
chapter  116,  page  154.) 
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BEPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION,  FOR  THE 

KEAR  1879. 


The  Bxecative  Committee  of  the  Board  of  Regents  of  the  SmitbBouiaD 
lostitatioD  reapectfolly  submit  the  following  report  in  relation  to  the 
fimds  of  the  Institation,  the  appropriations  by  Congress  for  the  Xational 
Hnseom,  the  receipts  and  expenditnres  for  both  the  Institution  and  the 
Mnseam  for  1879,  and  the  estimates  for  the  year  1880. 

OONDITION  OP  THE  FUNDS,  JANUARY,  1880. 

The  amount  originally  received  as  the  bequest 
of  James  Smitbson,  of  England,  deposited 
in  the  Treasury  of  the  United  States,  in  ac- 
cordance with  the  act  of  Congress  of  August 
10,1846 1^515,169  00 

Beddnary  legacy  of  Smithson,  received  in 
1865,  depositediu  the  Treasury  of  the  United 
States,  in  accordance  with  the  act  of  Con- 
fess of  February  8, 1867 26, 210  63 

•541, 379  63 

Additional  amount  deposited  in  the  Treasury 
of  the  United  States,  derived  from  savings, 
&C.,  authorized  by  act  of  Congress,  Febru- 
ary 8, 1867 ...    108,620  37 

AmofiDt  received  as  the  bequest  of  James 
HfuniltoD,  of  Carlisle,  Pa.,  February  24, 

1874 1,000  00 

■    109, 620  37 

Total  permanent  Smithson  ftmd  in  the  Treasury  of  the 
United  States,  bearing  interest  at  6  per  cent.,  payable 
Bemt'Onnnally 651, 000  00 

In  addition  to  the  above,  there  is  invested  in  Virgima  Bonds 
and  ccaliflcates,  $88,125.20,  valued  JanoaiT  1880,  at 32, 000  00 

Also  tlie  cash  balance  in  the  United  States  Tieaaorer'B 
hands,  January  2, 1880 20, 804  06 

Total  Smithson  fbnds,  Janooiy  2, 1880 (703,8M  06 
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Virginia  atock. — The  Institution  owns  the  following  bonds  and  certifl- 
cates  of  the  State  of  Virginia; 
Consolidated  bonds : 

58  bonds,  Nos.  11521  to  11578  inclusive, 

for  $1,000  each $58,000  00 

1  bond,  No.  1380,  ftw 500  00 

2  bonds,  Nos.  4191  and  4192,  for  $100 

each 200  00 


Deposited  with  the  Treasurer  of  the  United  States $58, 700  00 

Deferred  certificates : 

No.  4543,  dated  July  1, 1871,  for $29,375  07 

No.  2969,  dated  July  1, 1871,  for 50  13 

Deposited  with  Kiggs  &  Co 29,425  20 

Total  of  Virginia  securities 88,125  20 

The  estimate  by  Biggs  &  Co.  of  the  value  of  these  bonds 

and  certificates,  January  1, 1880,  is 32,000  00 

The  coupons  on  the  consolidated  bonds  for  Janaary  1  and  July  1, 1879, 
were  sold  for  the  Institution,  November  12, 1879,  as  follows: 

$3, 480  Virginia,  $30  coupons,  at  83 $2, 888  40 

30  Virginia,  $15  coupons,  at  90J 27  08 

12  Virginia,  $3  coupons,  at  92. 11  04 


3,  522  2, 926  52 

Iiesscomnii38ionoD$3,522,atiofonepercent.  17  60 


Net  proceeds  of  coupons $2, 908  93 

Hamilton  bequest. — James  Hamilton,  of  Carlisle,  Pa.,  be- 
queathed to  the  Smithsonian  Institution  (February  24, 

1874) $1,000  00 

This  amount  is  deposited  in  the  Treasury  of  tite  United  States  as  an 
addition  to  the  Smithson  Fund,  in  accordance  with  the  Act  of  Congress 
of  February  8, 1867. 

Interest  received  for  the  year  1879 $60  00 

KECEIPT8  IS  1879. 

Interest  on  $650,000  for  the  year  1879,  at  6  per  cent $39, 000  00 

Interest  on  Virginia  bonds : 

Sale  of  coupons,  by  Biggs  &  Co.,  for  January  1  and 
•    July  1, 1879,  for  $3,622  (November  12, 1879),  at  83, 

904,  92,  leas  commission 2,908  93 

Interest  on  Hamilton  fund  of  $1,000  for  the  year  1879 60  00 

Ijegacy  of  Simeon  Habel,  of  New  Tork  402  59 

Balance  on  hand  at  the  beginning  of  1879 19,632  57 

Total  receipts  for  the  year  1879 .„.    $62,004  08 
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EZPBNsrruBKS  m  1879. 
Building: 

Bep^rs  and  impTOTementa t2, 232  28 

Fnmitore  and  flxtores  (for  new  otBces, 

&c) 1,110  25 

«3,342  53 

General  expenses : 

MeetiugH  of  the  Board 680  80 

Lighting  tlie  bailding 74  50 

Heattng  the  boildiag 234  96 

Postage  and  telegrams 215  38 


Incidentals,  insurance,  ice,  haoling 918  91 

Babules 13,150  00 

Extra  clerk  hire  and  labor 159  65 

Books  and  periodicals 667  13 

1^884  19 

PablicatJons  and  researches : 

Smithsonian  Contributions  to  Knowledge.        3, 129  49 
Smithsoniaa  Miscellaneooa  Collections . .        6, 170  24 

Smithsonian  annual  report 9?  86 

Besewcbes 976  85 

Apparatos 14  85 

Laboratory 206  84 

Bzidoiations 683  70 

11,278  83 

Exchanges : 

Literary  and  scientific  exchanges 9,654  47 

Gallery  of  Art : 

Pnrobaseof  basts 60  00 

Totia  expenditnres  in  1879 $41,110  02 

Balance  in  Treasury  of  United  States  January  2, 1880 $20, 891  06 

Among  the  receipts  for  the  year  is  a  bequest  of  $402.59  by  Dr.  Sim- 
eon Habel,  of  New  York,  the  author  of  one  of  the  Smidisonian  Contri- 
butions to  Knowledge,  pnblisbed  in  1878,  entitled  "The  Sculptures  of 
Santa  Lucia  Coaumalwhuapa  in  Quatemala."  The  anthor  was  an  Aas> 
frian  physician  who  relinqnished  his  medical  practice  to  make  at  his 
own  expense  a  tour  of  exploration  through  Central  America.  The  re- 
Bolts  of  his  researches  were  presented  to  tbe  Smithsonian  Institution 
fir  publication.  Professor  Henry  afforded  every  facility  to  Dr.  Habel 
for  the  preparation  of  his  work,  by  fumishing  him  a  room  for  several 
months  at  the  Institution  where  he  could  have  his  drawings  copied  by 
a  skillful  artist,  and  the  doctor  in  appreciation  of  this  courtesy  informed 
the  Secretary  that  on  his  death  he  would  leave  a  part  of  bis  pn^ierty  to 
the  Smithsonian  Institution. 
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Notice  of  his  death  on  the  let  of  Jannary,  1S79,  at  Kew  Tork,  having 
beeB  received,  steps  were  takeu  to  secure  the  promised  legacy,  and  the 
Sam  actually  received  from  the  Emigrant  Savings  Bank  of  Sew  York, 
iu  accordance  with  Dr.  Habel'e  instnictionB,  was  (402^9.  To  tjiis  sum 
it  is  proposed  that  $d7.41  should  b6  added,  bo  that  the  amonot  of  $500 
ma;  be  deposited  iu  the  Treasury  of  the  United  States  as  a  part  of  the 
permanent  fund. 

Bepaymenta. — ^Tbe  Institution  has  made  temporary  advances  daring 
the  year  for  freight,  &c,  the  repayment  of  which,  with  the  amount 
leceived  from  sales  of  the  publications  of  the  Institation,  Ac.,  have 
been  deducted  from  the  expenditures  for  the  year. 

These  repayments  are  as  follows : 

To  exchanges J919  69 

To  buUding 1,303  68 

To  furniture 41  OO 

To  stationery 16  60 

To  Smithsonian  publications 242  07 

To  iucidentals 12  81 

To  postage , 9  46 

Total  repayments  iu  1879 $2, 644  11 

ESTIUATE8  FOB  1880. 

The  following  are  the  estimates  of  receipts  by  the  Institution  for  the 
year  1880,  and  the  appropriations  required  for  carrying  on  its  operations 
during  the  same  period. 

Estimated  receipts. 

Interest  on  the  permanent  fund,  receivable 
July  1, 1880,  and  January  1, 1881    $39, 000  00 

Interest  on  the  Hamilton  fund  for  1880 60  00 

Sale  of  Virginia  coupons,  due  January  1  and 

July  1,1880 ....         2,800  00 

$41,860  00 

Prcpoted  appropriatiotu. 

For  building $2,000  00 

For  general  expenses 14, 000  00 

For  publications  and  researches 14, 000  00 

For  exchanges 10, 000  00 

For  books  and  apparatus 1,000  00 

For  contingencies 860  00 

—      41,*860  00 
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NATIONAL  MUSEUM. 
The  following  appropriatioDS  were  made  by  Congress  in  1679  for  dis- 

bursal  under  the  direction  of  the  Smithsonian  Institntion : 

Preservation  of  collections,  Smithsonian  Institution :  For  pres- 
erration  and  care  of  the  collections  of  the  KationnI  Musenm, 
including  those  from  the  International  Bxbibition  of  187C. 
(Forty-fiftli  Congress,  third  session,  chapter  182;  1870, 
March  3) $23,000 

Distribntion  of  dnplicates :  For  expensed  of  making  np  into 
sets,  for  distribntion  to  colleges  and  mnsenms,  the  dnplicate 
ores,  minerals,  and  objects  of  natural  history  belonging  to 
the  United  States.  (Forty-fifth  Congress,  third  session, 
etaapterl82;  1879,  March  3) 5,000 

Preservation  of  collections,  Smithsonian  Institution,  Annory 
Building :  For  expense  of  watching  and  storage  of  articles 
belooging  to  the  United  States,  including  those  transferred 
from  the  International  Exhibition  of  1876,  (Forty-fifth  Con- 
gress, third  session,  chapter  182 ;  1879,  March  3) 2, 600 

AddiUooal  security  against  fire :  For  providing  additional  se- 
curity against  fire  in  the  Smithsonian  building  for  the  gov- 
ernment collections,  in  accordance  with  report  of  the  commis- 
sion appointed  to  examine  the  public  buildings,  December 
10,  ]877.  (Forty-fifth  Congress,  third  session,  chapterl82; 
1879,  March  3) 3,000 

For  completing  and  preparing  for  publication  the  contribntions 
to  North  .American  Ethnology,  nnder  the  Smithsonian  Insti- 
tion :  Provided,  That  all  the  archives,  recOTds,  and  materials 
relating  to  the  Indians  of  North  America,  collected  by  the 
geographical  and  geological  survey  of  the  Bocky  Mountain 
Region,  shall  be  tamed  over  to  the  Smithsonian  Institntion, 
that  the  work  may  be  completed  and  prepared  for  pablica- 
tion  nnder  its  direction :  Provided,  That  it  shall  meet  the  ap- 
prove of  the  Secretary  of  the  Interior  and  of  the  Secretary  of 
the  Smithsonian  Institution.  (Forty-fifth  Congress,  third  ses- 
sion, chapter  182, 1879;  March  3) 20,000 

For  a  fire-proof  building,  for  the  nse  of  the  National  Musenm, 
three  hundred  leet  square,  to  be  erected  nnder  the  direction 
and  supervision  of  the  Begents  of  the  Smithsonian  Institu- 
tion, in  accordance  with  the  plans  now  on  file  with  the  Joint 
Committee  of  Publio  Bnildings  and  Grounds,  on  the  south- 
eastern portion  of  the  grounds  of  the  Smithsonian  Institu- 
tion, said  building  to  be  placed  east  of  the  Smithsonian  In- 
stitution, leaving  a  roadway  between  it  and  the  latter  of  not 
lees  than  flifty  feet,  with  its  north  front  on  a  line  with  the 
south  foce  of  the  bnildings  of  the  Agricnltoral  Department 
and  of  the  Smithsonitm  Institution,  and  all  expeodituzes  for  . 
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tlie  purposes  herein  meDtionecl,  not  iuclnding  anything  for 
architectural  plans,  shall  be  audited  by  the  proi>er  oSBcerB 
of  the  Treasury  Department.    (Forty-flftli  Oongress,  third 

session,  chapter  182 ;  1879,  March  3)» $250,000 

Smithsonian  Institution :  For  the  preservation  of  the  speci- 
mens of  the  United  States  surveying  and  exploring  expedi- 
tions 1879.    (Forty-fiftli  Congress,  third  session,  chapter  183, 

page  417}  Manjh  3,1879) 4,000 

The  following  is  a  statement  of  the  receipts,  expenditures,  and  bal- 
ances of  the  National  Moseum  accounts : 

PKESEBVATIOM  OF  OOLLBOTIOirB  APTD  DISTBIBUTIOM  OF  DUPLICATES. 

Beceiptt. 
1879. 
January  1.  Balance  unexpended  of  appropria- 

tionforyearendingJuneSO,  1879.  Ml, 389  30 
Appropriationfordeflciencie8,1879.      4,000  00 
July       1.  Appropriation  for  the  year  ending 

June30,1880 28,000  00 

Cash  refunded  for  coal  and  fireight.         290  76 

843,680  06 

Expenditures. 

For  the  quarter  ending  March  31, 1879 (6, 818  41 

For  the  quarter  ending  June  30, 1879 8, 626  69 

For  the  quarter  ending  September  30, 1879 ....      9, 900  40 
For  the  quarter  ending  December  31,  1879 6, 842  37 

32, 187  87 

Balance  available  ftom  Janoary  1  to  July  1, 1880 11,492  19 

FOB  ABMOBY  DCILItlNO. 

SeceipU. 
1879. 
Jan.  1.  Balance  unexpended  of  appropriation 

for  the  year  ending  June  30, 1879 $1, 171  24 

July  1.  Appropriation  for  year  ending  Jnne  30, 

1880 2,500  00 

3,071  24 


For  the  quarter  ending  March  31, 1879 926  27 

For  the  quarter  ending  June  30, 1879 128  38 

For  the  qnarter  ending  September  30, 1 879 606  33 

For  the  qnarter  raiding  December  31,  1879  . . .  970  72 

2,633  70 

Balance  available  from  January  1  to  July  1, 1880 tl,  037  54 

*  For  0,  tall  Mooant  ot  the  ooutraotioD  of  this  boUding  Me  the  Mpoct  ol  tbe 
NatioDkl  Uaaeam  BoiUing  CommiMion. 
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FOB  ADDITIONAL  SEGUBITT  AGAINST  PIBE. 

Beoeiptg. 
1879. 
July  1.  Approprifttioii  for  year  ending  June  30, 1880 J3, 000  00 


For  the  qnarter  ending  September  30,  1879 ....         $461  95 

For  the  qoarter  ending  December  31, 1879 1, 230  63 

1, 692  58 


BalaDce  available  from  Jannary  1  to  July  1, 1880 1, 307  42 

POB  OOMPLETHia  OOHTEIBUTIONa  TO  ETHHOLOOY. 

Beoaptg. 
1879. 
Jnly  1.  Appropriation  for  the  year  ending  June  30, 1880.     $20, 000  00 

Expenditures. 
For  the  two  qoartors  ending  Decemtwr  31, 1879 13,  769  00 


Balance  available  from  January  1  to  July  1, 1880 6, 231  00 

POB  PIBE-PBOOP  BTHLDIKO  FOB  THE  NATIONAL  MUSEDM. 


1879. 

Uarch  3.  Appropriation  for  new  building $250, 000  00 

Expenditures  to  Jan.  1, 1880 143,140  38 


Balance  available  from  January  1  to  July  1, 1880.  $106,853  62 

SUMMABT. 

The  Execntive  Committee  have  examined  087  vouchers  for  payments 
made  from  the  Smithson  income  during  the  year  1870,  and  600  vouchers 
for  payments  made  from  appropriations  by  Congress  for  the  National 
MuseuQi,  making  a  total  of  1,377  vonchera.  All  these  bear  the  approval 
of  the  Secretary  of  the  Institution,  and  a  certificate  that  the  materiolB 
and  services  charged  were  applied  to  the  porposes  of  the  Institution. 

The  committee  have  examined  the  account  books  of  the  National  Mu- 
Eeam  and  find  the  balances  as  before  stated — preservation,  $11,492.19; 
tumor)-,  $1,037.54;  security  again8tflre,$l,307 .42— tocorrespond  with  the 
certificates  of  the  disbnrsing  clerk  of  the  Department  of  the  Interior. 
They  also  find  the  balance  of  $106,853.62  of  the  National  Musenm  build- 
mg  appropriation  corresponds  with  the  certificate  of  the  disbursing 
afilcer  of  the  Treasury  Department  January  5, 1880. 

The  quarterly  accounts  current,  bank-book,  check-booh,  and  journal 
of  the  Institution  have  been  examined  and  found  to  be  correct,  and  show 
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a  balance  to  the  credit  of  tbe  InstitntiOD  on  tlie  2d  of  Jannory,  1880,  in 
the  hands  of  the  Tivaaiirer  of  the  United  States  of  $20,894.06  available 
for  the  current  operations  of  the  Institntion. 
Bespectfully  submitted. 

PETER  PAEKEE, 
;.  W.  T.  SHEEMAN, 

ExeouHte  Committee  9mitk$oHian  InaHtutton. 
WASHiNaTON,  Jemtiary  19, 1880. 
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National  Museum  BuiLDiNa  Commission, 

Office  of  Smithsoniajt  Institution, 

Washington,  D,  C,  January  19,  1880. 
To  the  Board  of  Regents  of  ike  Smithsonian  Imtitittion : 

Gentlemen  :  For  several  years  past  tbe  attehtiOD  of  the  Board  of 
Begeats  has  been  called  to  the  rapid  growth  of  the  (Mtllections  in  the 
I^ational  Museum  and  the  Deed  of  increased  aecommodatiouB  for  the 
Mine.  This  necessity,  however,  was  not  deemed  sufficiently  impera- 
tire  to  authorize  a  request  for  special  Congressional  legislation  until 
tbe  close  of  the  Centennial  Exhibition,  when  it  became  evident  that 
the  aiticles  gathered  by  the  Smithsonian  Inatitution  for  the  exbibition 
ID  Philadelphia,  under  the  act  of  Cougress,  added  to  the  nnmerons  cvu- 
teunial  exhibits  presented  to  the  United  States  and  taken  charge  of  by 
the  Smithsonian  Institation,  constituted  a  mass  of  material  f6r  which 
no  provision  could  possibly  be  made  in  the  present  Smithsonian  build- 
ing. Under  these  circumstances,  the  Board  of  Begents  on  the,  5th  of 
Febrcarj",  1877,  memorialized  Cougress  for  an  appropriation  of  $250,000 
for  the  "immediate  erection  of  a  spacious  bnilding,"  and  a  few  weeks  sub- 
sequently a  bill  for  the  purpose  passed  the  Senate,  but  too  late  in  the 
session  to  secure  consideration  in  the  Hoase  of  Kcpresentatives.  The 
effort  was  renewed  dnring  the  winter  of  1877-78,  bnt  likewise  without 
action.  On  the  3d  of  March,  1879,  however,  the  desired  appropriation 
was  made  through  a  provision  in  the  sundry  civil  bill,  as  follows : 

"For  a  fire-proof  building  for  the  use  of  the  National  Museum,  300 
feet  square,  to  be  erected  nuder  the  direction  of  the  Regents  of  the  Sinith- 
soniao  Institution,  in  accordance  with  the  plans  now  on  file  with  the 
Joint  Committee  of  Public  Buildings  and  Grounds,  on  the  southeastern 
portion  of  the  grounds  of  the  Smithsonian  Instilutiou,  two  hundred  and 
fiUy  thousand  dollars;  Said  buildiug  to  he  placed  east  of  the  Smitbso- 
niao  Institution,  leaving  a  roadway  between  it  and  the  tatter  of  not  less 
than  fifty  feet,  with  tbe  north  fh)ut  on  a  line  with  the  south  face  of  tlie 
bnildingsof  the  Agricultural  Department  and  of  the  Smithsonian  Insli- 
Oon ;  and  all  esiieuditnres  for  the  puriroses  herein  mentioned,  not  includ- 
JDg  anything  for  architectural  plans,  shall  be  audited  by  the  proper  of- 
Ucers  of  the  Treasury  Department." 

Anticipating  the  early  action  of  Congress  in  the  premises,  the  Board  of 
b^eubi,  OD  tbe  17th  of  January,  1879,  adopted  the  following  resolu- 
iwn: 

^^Hesolved,  That  the  Executive  Committee  of  the  Board,  or  a  mjgority 
t&ereof,  and  the  Secretary  be,  and  they  are  hereby,  authorized  and  em- 
powered to  act  for  and  in  the  name  of  the  Board  of  Regents  in  carrying 
into  effect  the  provisions  of  any  act  of  Congress  that  may  be  passetl  pro- 
viding for  the  erectiou  of  a  building  for  the  Kational  Museum." 

Accordingly,  on  the  Ttli  of  March,  1879,  Don.  Peter  Parker  and  Gen- 
ttal  W.  T.  Sherman,  the  resident  members  of  the  executive  coounittee, 

.  ..Google 


126  HEPOET  OP  THE   BDILDmO  COMMISSIOH. 

with  the  Secretary,  met  in  tfae  office  of  the  Institution,  and  after  organiz- 
ing uuder  the  title  of  "  National  Mnseani  Baildiug  GoniinieBion,''of  which 
General  W.  T.  Sherman  was  chosen  chairman,  proceeded  to  adopt  snch 
measures  as  in  their  opinion  appeared  best  calculated  to  realize,  with  the 
least  possible  delay,  the  intention  of  Congress. 

The  committee  at  the  outset  invited  Geaeral  M.  G.  Meigs,  Quarter- 
master-Geaeral  U.  8.  A.,  to  act  in  the  capacity  of  consulting  engi- 
neer to  tJie  commission,  and  also  selects  Messrs.  Cluss  and  Schnlza, 
whose  plans  for  the  new  building  were  those  approved  by  Congress,  as 
superintending  architects.  Mr.  Daniel  Leech  was  appointed  secretary 
of  the  commission. 

To  remove  as  ikr  as  possible  any  doubt  as  to  the  sufficiency  of  the  ap- 
propriation fora  building  in  accordance  with  the  plans  approved  by  Con- 
gress, Mr.  Edward  Clark,  Architect  of  the  Capitol,  and  General  Meigs, 
after  carefully  considering  the  provisional  estimates  of  the  architects, 
informed  the  commission  that  in  their  opinion  the  amount  was  sufficient 
for  the  purpose. 

To  obtain  a  clear  nnderstanding  of  the  intent  of  Congress  in  making  the 
appropriation,  as  well  as  to  ascertain  how  far,  if  desirable,  the  commission 
might  be  authorized  to  depart  from  the  plans  before  the  Committees  of 
Public  Buildings  and  Grounds  when  the  act  was  passed,  the  chairmen 
of  the  respective  committees  (Hon.  H.  L.  Dawes  and  Hon.  PhUip  Cook) 
were  consulted ;  whereupon  these  gentlemen  officially  informed  the  com- 
mission "  that,  provided  the  general  design  be  retained,  it  was  not  their 
intention,  nor  that  of  their  committees,  to  confine  the  Board  of  Kegents 
of  the  Smithsonian  Institution  totheminordetails  of  the  aforesaid  plans, 
but  to  authorize  any  modifications  that  might  appear  to  them  desirable 
in  the  interest  of  economy  or  for  the  better  adaptation  of  the  building  to 
its  object." 

On  ascertaining  that  the  appropriation  coold  be  made  immediately 
available  under  the  clause  directing  that  the  account  should  be  audited 
by  the  proper  officers  of  the  Treastu'y  Department,  the  Secretory  of  the 
TreasuTy  was,  on  the  27tU  of  March,  requested  to  designate  some  one  of 
his  force  to  act  as  disbursing  officer.  Accordiugly  Maj.  T.  J.  Hobbs, 
disbursing  clerk  of  the  department,  was  selected,  and  payments  were 
authorized  to  be  made  by  him  on  vouchers  approvwl  by  the  Secretary  of 
the  Smithsonian  Institution  as  provided  for  in  the  following  resolution : 

^^Besoloed,  That  the  commission  appointed  by  the  Board  of  Regents  of 
the  Smithsonian  Institution  to  superintend  the  construction  of  a  new 
fire-proof  building  for  tfae  National  Museum  hereby  authorize  Prof.  S. 
F.  Baird,  Secretary  of  the  Institution,  to  act  as  their  agent  to  approve 
for  payment  by  Thomas  J.  Hobbs,  all  bills  for  services  and  supplies  from 
such  funds  as  are  placed  in  the  bands  of  the  latter  by  said  commisssion 
for  such  purposes,  and  the  Secretary  of  the  Treasury  is  hereby  respect- 
fully requested  to  instmct  Thomas  J.  Hobbs,  disbursing  agent,  to  pay  any 
bills  when  thus  certified  and  found  to  be  otherwise  technically  correct." 
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Hftving  Qiua  prepared  the  way  to  a  commenceioeiit  of  active  opera- 
timu,  specificatioDS  were  at  once  prepared  and  proposals  invited  for  cai- 
lying  oa  the  work.    Ground  was  broken  on  the  17th  of  April,  1870. 

The  concrete  fouudatioos  were  begnn  on  the  29th  of  April,  and  the 
Drick-work  of  the  walls  on  the  2i6t  of  May,  the  main  walls  being  com- 
pleted on  the  iBt  day  of  November. 

In  consequence  of  the  tov  prices  of  the  more  importAnt  buUdiDg 
materials,  very  favorable  contracts  were  made,  especially  for  the  brick 
nqoired  imd  for  the  iron-work,  since  the  price  of  iron  odvaiiced  very 
materially  within  a  few  months  from  the  date  referred  to.  The  same  is 
tme  with  regard  to  glass,  bricks,  and,  in  tact,  almost  all  building  mate- 
rials. 

For  det^ls  of  coDstmction,  as  well  as  for  a  statement  of  expenditures 
to  date,  the  board  is  referred  to  the  appended  report  of  the  auperintend- 
iag  architeots. 

The  estimate  <  f  (260,000  for  the  coostmcdon  of  a  mnfieom  building 
did  not  include  the  heating  apparatus.  As  the  work  progressed,  how- 
ever, it  became  evident  that  all  the  underground  piping  for  water,  gas, 
and  Bt«am,  at  least,  could  be  obtained  from  the  fund. 

In  anticipation  of  an  appropriation  for  the  purpose,  it  was  deemed 
best  to  obtain  provisional  bids  for  a  steam-heating  apparatus.  Accord- 
ingly proposals  were  invited :  first,  for  the  underground  pipes ;  second, 
for  the  boilers ;  tliird,  for  the  radiators.  The  aggregate  of  the  estimates 
for  the  three  items  varied  Itom  $13,Q40  to  455,030. 

The  lowest  bid  was  rejected  on  account  of  inadequacy  of  the  supply  of 
heat.  The  next  to  the  lowest  was  that  of  Messrs.  Baker,  Smith  &  Co., 
for  tlO,76S,  whi<A  was  accepted,  and  a  contract  made  for  the  under- 
gronnd  pipes  for  $5,770. 

An  appropriation  of  $30,000  has  been  asked  of  Congress  for  the  com- 
pletion of  the  heating  Eq)paratuB  thronghout,  for  the  gas  and  water  fix- 
tures and  the  electric  apparatus  required  for  clocks  in  the  building,  for 
signals,  alarms,  &c. 

Before  the  building  can  be  occupied  it  must,  of  course,  be  fnmisbed 
and  fitted  np  with  cases,  of  which,  as  might  be  expected,  a  large  provis- 
ion is  required.  According  to  a  calculation,  the  cases  that  will  be  needed, 
if  placed  end  to  end,  will  extend  to  a  distance  of  more  than  8,000  Ceet, 
irith  a  total  of  shelving  surface  ol  about  75,000  square  feet.  The  front- 
age of  the  cases  will  be  over  14,000  feet,  so  that,  allowing  for  the  cross- 
mg  trom  oaa  case  to  another  a  journey  of  at  least  three  miles  will  be 
required  even  to  take  a  cursory  glance  at  all  the  objects  in  the  collection. 

The  question  of  the  best  material  for  tb9  cases  has  not  been  definitely 
settled,  the  choice  lying  between  iron  and  bard  wood.  In  order  to  assist 
in  determining  this  question  satisfactorily,  arrangementa  have  been 
Bade  to  obtain  working  plans  of  the  cases  used  not  only  in  a  number  of 
muHcums  in  the  United  States,  especially  in  Cambridge,  Boston,  and 
Sew  York,  but  also  in  Europe.    The  new  building  now  being  elected  for 
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the  collections  of  the  British  Musonm  is  one  vhere  it  ia  supposed  the 
beet  experience  has  beea  made  use  of  iu  the  plans  of  the  cases,  and  ar- 
rangemeuts  have  been  made  to  obtain  copies  of  the  same.  The  new  iron 
cases  of  the  Katiooal  Museum  at  Dresden  are  also  nuder  investigation. 
Iron  is  more  espensive  than  wood,  but  involves  less  danger  of  decay,  and 
there  is  also  an  especial  advantage  in  the  fact  that  the  material  may  be 
BO  much  thinner  as  to  increase  the  interior  space,  while  the  objects  in  the 
cases  are  leas  obscured.  Of  coarse,  it  must  not  be  forgotten  that  Uie 
Ifational  Museum  is  expected  to  discharge  it«  functions  for  an  indetinite 
period  of  years. 

The  provision  of  Congress  directed  that  the  new  building  should  be 
placed  to  the  east  of  the  present  Smithsonian  edifice,  at  least  fifty  feet 
from  its  Boutheostem  comer.  The  question  was  considered  of  having 
the  interval  greater  than  this  minimum,  bat  it  was  found  that  this  would 
involve  the  extension  of  the  building  beyond  the  boundary  of  tbe  Smith- 
sonian reservation  and  carry  it  to  the  unassigned  portion  of  the  square. 
Although  there  was  nothing  in  the  act  to  prevent  this  encroachment, 
yet  in  view  of  the  possibility  that  the  soatheastern  portion  of  the  public 
land  between  Seventh  and  Twelfth  streets  would  be  required  for  some 
-other  purposes,  perhaps  for  a  Congressional  Library,  it  was  thought 
best  to  encroach  upon  it  as  little  as  possible. 

In  addition  to  its  answering  the  purpose  for  which  it  was  primarily 
intended,  it  is  confidently  believed  that  the  new  Kational  Museum  build- 
ing will  exercise  an  important  function  in  serving  as  a  model  for  similar 
establishments  elsewhere. 

Of  course,  in  a  city  where  the  coat  of  land  is  a  matter  of  important 
consideration,  theone-story  plan  cannot  always  be  carried  out,  tbe  usual 
position  of  storj'  above  story  being  necessary  to  secure  the  desired  space. 
Most  colleges  and  universities,  however,  have  ample  gi-ounds  belonging 
to  them,  tbe  occupation  of  which  by  large  buildings  is  allowable.  Under 
snch  circumstances,  tbe  same  amount  of  flre-proof  space  can  be  had  for 
from  two-tbirds  to  one-half  tbe  usual  cost. 

The  ofBce  of  member  of  the  Building  Commission  has  been  by  no  means 
a  sinecure,  weekly  meetings  having  been  held,  with  scarcely  an  inter- 
ruption, from  the  first  organization,  as  shown  by  the  fidl  reports  kept 
of  the  proceedings.  General  Meigs,  as  consulting  engineer,  nntil  bis 
recent  departure  on  a  tour  of  duty,  was  present  at  every  meeting  and 
continually  aided  the  Commission  by  bis  advice,  rendered  so  valuable  by 
his  long  familiarity  with  building  operations  on  a  large  scale,  and  with 
the  whole  question  of  tbe  proper  construction  of  contiBcts.  He  visited 
the  grounds  nearly  every  day  and  closely  inspected  tbe  progress  of  the 
work.  To  him  are  also  due  valuable  suggestions  on  the  methods  of  cov- 
ering tbe  roofs  and  on  other  details. 

The  duties  Qf  tbe  secretary  of  tbe  commission  have  consisted  in  keep- 
ing tbe  record  of  the  proceedings  of  tbe  meetings,  in  assisting  in  tbe 
preparation  of  contracts  for  execution,  in  engrossing  the  bills  for  settle- 
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wwt,  and  in  manj-  other  points.    These  services  Mr.  Leech  has  zealously 
pofbrmed,  and  to  the  entire  eatia&ction  of  the  commission. 

3[r.  William  J.  Bbees,  chief  clerk  of  the  Smithsonian  Institntion,  has 
ilao  rendered  valuable  services. 
Bespeutfully  submitted. 

W.  T.  SHERMAN, 
PETEB  PARKER, 
SPENCER  F.  BAIBD, 
National  Museum  Bwilding  Oummisaion. 
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ABCH1TE0T8'  Office,  National  Museum  Building, 

Wa»hingt(m,  D.  C,  Janttarj/ 1, 1880. 
To  tke  Sou.  National  Museum  Building  Commission,  Washington,  D.  C. : 

Gentlemen  :  We  bave  the  honor  to  submit  the  followiDg  report  of 
the  work  done  npon  the  erectioa  of  the  fire-proof  building  for  the  Na- 
tional MoBeam  from  March  25,  the  date  when  the  work  was,  by  yon, 
X)laced  in  our  charge,  to  December  31, 1879. 

It  is  due  to  the  Importance  of  this  national  and  extensive  enteri>riBe 
to  preface  tbe  report  by  a  technical  and  descriptiTe  record  of  its  plan, 
design,  and  constrnction. 

Tbe  bnilding  starts  on  the  groond  in  the  form  of  a  square,  with  sides 
of  327  feet  extreme  length.  This  is  sormonnted  by  a  cross  and  a  dome. 
Within  its  fo^ades  a  net  area  of  102,200  square  feet,  or  2.35  acres,  is 
covered  in  by  roo^ 

It  contains  under  groond  a  coal-cellar  of  a  storage  capacity  of  nearly 
300  tons.  Besides,  tiiere  are  two  cellars,  containing  3,200  square  feet 
floor  space,  for  storage  porposes.  From  one  of  these  cellars  a  subter- 
ranean communication  with  tbe  adjacent  Smithsonian  building  is  estab- 
lished, by  an  arched  passage,  which,  besides  ordinary  uses,  will  serve  in 
cases  of  panic,  fire,  tumult,  robbery,  &c. 

A  basement  containing  1,600  square  feet  of  floor  space  is  fitted  up  for 
the  boiler-room  of  a  steam  heating  apparatus. 

On  the  main  floor  there  are  available,  in  17  halls  which  freely  commu- 
nicate with  one  another  by  wide  and  lofty  archways,  80,300  square  feet 
of  floor  space  and  a  proportionate  amount  of  wall  space  for  exhibition 
purposes. 

Further,  there  are  available  on  the  main  floor  and  two  upper  stories 
27,400  square  feet  of  floor  space,  divided  off  into  135  rooms  for  admin- 
istrative functions,  offices,  working-rooms,  photographer,  necessary  ac- 
commodations, &c. 

And  finally  there  are  about  4,000  sqiuue  feet  of  floor  space  on  galleries, 
formed  on  a  level  with  tbe  second  floor  of  tbe  offices ;  these  are  intended 
iu  part  for  special  exhibits  and  in  part  to  ^ord  an  unobstructed  view 
of  the  ensemble  of  the  exhibits. 

On  the  whole,  the  one-story  plan  which  has  prevailed  among  experts 
ever  since  the  Paris  exhibition  of  1867  has  been  adopted.  But  by  the 
introduction  of  upper  stories  on  those  outlying  sections  reserved  for 
offices,  ample  office-room  has  been  secured  without  encroaching  materi- 
ally upon  the  floor  space  within  the  square  of  300  feet,  to  which  the 
bnilding  was  primarily  limited. 

The  center  of  the  building  is  octagonal  on  the  ground  floor,  and  is 
surmounted  by  a  16-sided  polygon  of  67  feet  diameter,  which  contains  a 
tier  of  large  windows  and  constitutes  a  domical  stmotore  with  a  slate 
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roof  and  a  l»nt«n),  crowned  by  a  decorated  fluial.  This  room  is  77  feet 
higli  on  the  eide  walls,  or  108  feet  to  the  top  of  the  flnial. 

Foiir  naves,  of  05  feet  in  width  and  117  tfeet  in  length,  radiate  from 
the  dome  and  extend  to  the  outside  walls  of  the  building ;  the  naves 
fonn  in  this  manner  a  Greek  cross,  over  the  center  of  which  the  dome 
rises,  and  part  of  the  spaces  in  the  exterior  angles  of  the  cross  are  fitted 
Dp  with  halls  of  65  feet  square  and  of  same  height  as  the  naves. 

The  side  walls  of  both  naves  and  annexes  are  43  feet  high,  while  the 
height  to  the  ridge  of  the  elate  roofe  is  56  feet  These  roof^  are  io  part 
constructed  double,  for  the  purpose  of  so  perfecting  the  drainage  of  the 
roofs  that  accumulations  of  ice  and  snow  can  nowhere  obstruct  it. 

The  spaces  between  the  high  walls  of  the  Greek  cross  and  the  exte- 
lior  walht  of  the  building  are  allotted  mainly  to  eight  balls  of  reduced 
height,  covered  by  lean-to  metal  roofs ;  the  extreme  height  of  which  is  32 
feet. 

By  this  treatment  wall  spaces  are  obtained  for  the  introdnction  of 
clerestory  windows,  which  light  the  square  halls  and  assist  in  lighting 
the  naves. 

The  fonr  symmetrical  exterior  walls  of  the  building  are  broken  by 
projectiona  in  the  center  and  at  the  comers,  and  these  have  been  amply 
ntiltzed  for  miscellaneoua  administrative  purposes  as  stated  abo7& 

A  modernized  Bomanesqne  style  of  architecture  was  adopted  for  the 
new  building  in  order  to  keep  up  a  relationship  with  the  Smithsonian 
building,  which  is  designed  in  Iforman,  a  variety  of  this  style.  To  mod- 
ernize this  style  was  found  necessary  on  account  of  the  different  build- 
ing material,  and  to  do  justice  to  the  purposes  of  the  building  with  its 
modem  demands  of  perfect  safety  and  elegance  of  construction,  of  great- 
est possible  available  floor  space,  of  easy  communications,  efficient 
drainage,  a  well  calculated  and  pleasing  admission  of  light,  free  circu- 
lation of  air,  and  all  other  hygienic  dicta. 

The  external  architecture  is  based  upon  the  general  arrangement  of 
tlie  interior,  and  shows  plainly  the  prominence  of  the  fonr  naves  and 
tbe  carefnl  management  of  the  light  for  the  central  portion  of  the  build- 
ing. The  main  entrances  are  in  the  centers  of  each  facade  between 
two  lofty  towers  of  86  feet  height,  which  act  as  buttresses  for  the  naves. 
Betivecn  the  towers,  and  receding  from  tbe  doorways,  there  are  large 
arched  windows  set  with  ornamented  glass,  and  above  those  the  gables 
of  the  naves  are  formed ;  they  contain  inscription-plates  and  are  crowned 
by  allegorical  groups  of  statuary.  The  group  over  the  northern  gable, 
designed  by  C.  Buberl,  of  New  York,  already  in  position,  introduces 
Colnmhia  as  the  protectress  of  science  and  industry. 

To  both  sides  of  these  prominent  central  features  there  are  cnrtain- 
walls,  27  feet  in  height,  which  have  the  effect  of  arcades. 

Pavilions  are  placed  at  tbe  comers ;  they  are  of  less  height  than  the 
towns,  but  sufficiently  raised  above  the  curtain-walls  to  overcome  the 
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nn&Toiable  efltot.Thicb  these  comparatively  low  walls  would  otherwiBe 
produce. 

Iq  the  rear  of  the  cortaiu-walls,  the  clerestory  rises  to  the  fall  height 
of  the  naves,  the  roofs  of  which  terminate  t^ainst  tlie  side  walls  of  the 
dome.  The  dome  is  treated  in  a  similar  way  and  strictly  in  the  same 
character  as  the  curtain-walls  above  alluded  to. 

In  addition  to  the  windows  in  the  solid  masonry  of  exterior  walla, 
clerestory,  and  dome,  lofty  lanterns  have  been  provided  above  the 
naves  and  square  halls  so  as  to  afford  perfect  light  for  this  euormous 
space  without  resorting  to  flat  skylights,  which  tbr  various  reasons  it 
was  well  to  avoid. 

These  lanterns,  square  and  oblong,  together  with  those  of  the  kindred 
features  of  the  pavilions,  have  been  so  arranged,  in  combination  with 
towers,  groups,  clerestory,  and  the  rising  dome  in  the  badcground,  aa  to 
produce  a  picturesque  effect  in  the  sky-lines  of  the  building. 

All  the  masonry  above  ground  is  composed  of  brick-work,  built  with 
air  spaces  for  outside  waits,  ornamented  and  laid  in  black  mortar  for 
the  facmg  of  exterior  walls-  To  neutralize  the  monotony  and  common- 
place appearance  which  could  not  have  been  avoided  with  red  brick 
fronts  of  sach  extent,  a  sufQcient  quantity  of  buff  bricks,  interspersed 
with  a  small  Dumber  of  blue  bricks,  in  the  cornices  havn  been  introduced. 

A  base-course  of  granite  extends  all  around  the  bnllding. 

The  wrought  work  of  the  main  entrance,  window-sills,  inscription* 
plates,  copings,  &a,  are  of  gray  Ohio  freestone.  Anything  else  in  the 
line  of  decoration  is  in  strict  keeping  with  the  principal  designs,  and 
executed  in  substantial  metal  work. 

The  floor  beams,  girders,  and  roofs  consist  or  are  constructed  of  rolled 
and  shaped  iron. '  The  hoors  are  fire-proofed  by  brick  arches  and  con- 
crete. Uf  roo&  there  are  no  less  than  thiri;y  seven;  many  of  them  ai-eof 
most  complicated  constmction.  The  lanterns  of  the  ridges  of  the  naves 
are  large  enoagh  to  cover  moderate-sized  dwelUugs. 

The  light  but  sohd  frame-work  of  all  the  roofs  will  be  left  in  full  view, 
painted  in  Ugbt  neutral  tints. 

The  covering  of  the  metal  roofs  is  laid  upon  fire-proofed  gratings,  sug- 
gested by  General  M.  C.  Meigs. 

The  slates  are  hung  to  iron  purlines. 

The  sashes  all  tbrough  the  building  are  each  glazed  with  two  panes  of 
glass,  with  an  intermediate  air-space.  This  ia  done  to  focilitate  the  heat- 
ing of  the  building. 

The  floors  of  the  exhibition  halls  will  consist  of  concrete,  bnt  the 
rooms  and  smaller  halls  will,  for  convenience  sake,  be  floored  wiUi  Florida 
pine,  laid  on  concrete. 

The  interior  is  to  be  plastered  in  sand  finish,  washed  in  tints.  Its  lofTy 
proportions  do  not  require  any  elaborate  decoration,  and  will  thus  rather 
heighten  than  interfere  with  the  objects  on  exhibition. 
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Tbe  heating  of  the  building  is  to  be  done  by  lov-pressore  steam,  on 
Ae  system  o(  direct  radiation. 

Tbe  wide  maia  entrance  doora  of  walnat  and  oak  open  ontwsrd  on 
ifMCioai!  tiled  vestibules,  with  sides  and  arched  ceilings  of  ornamental 
bfick-work.  These  vestibules  are  clmed  at  night  and  oa  Baudaya  by 
wide  double  gates,  the  solid  frames  of  which  consist  of  vronght  iron, 
md  tbe  ornaments  of  cast  iron ;  thus  combining  the  utmost  strength 
with  great  economy. 

The  northern  entrance  has  been  selected  for  general  use,  and  hence  it 
ms  neceesary  and  proper  to  give  it  dne  prominence  from  the  others  for 
thegnidaace  of  strangers.  The  configuration  of  the  surrounding  ground 
helped  in  this  connection.  A  spacions  tiled  platform  bounded  by  granite 
aide  blocks  is  constructed  in  front  of  this  entrance.  It  is  approached  by 
lour  low  and  wide  gnuiite  steps  of  37  feet  in  length,  which  are  flanked 
by  molded  base-blocks,  carrying  stately  candelabraa. 

It  should  be  remembered  that  in  all  onr  steps  we  were  guided  by  the 
^Molute  necessity  not  to  overreach  tbe  appropriation  at  disposal;  and 
bmce,  to  produce  the  best  effect  with  utmost  economy,  the  exterior 
decoration  was  conflned  to  and  concentrated  on  the  centers  of  tbe  fronts. 

The  ««ction  of  this  boilding  requires  about  5,250,000  bricks,  3,000  bar- 
rels oement,  6,600  barrels  lime,  4,000  cubic  yards  of  sand,  2,000  cnbio 
Ipards  of  rubble-stone,  1,230  cnbio  yards  of  concrete,  470  tons  of  wrought 
iron,  31,000  square  feet  of  glass,  00,000  plates  of  slate,  <tf  2  square  feet 
each,  375  boxes  of  tin,  &c. 

As  Boaa  as  we  received  the  required  instructions  onr  work  was  c<m- 
eentrated  on  tbe  preparation  of  working  drawings,  schedules,  and  speci- 
fications, BO  as  to  take  best  advantage  of  the  low  prices  of  material  and 
labor  then  prevailing,  and  in  this  we  were  snccessAil  to  a  great  extent 

We  now  proceed  to  give  a  history  of  the  progress  of  the  work  during 
the  past  season,  operations  being  classed  under  a  few  general  beads. 

During  tbe  whole  season  we  were  fevored  by  the  weather.  From  tbe 
1st  of  May  to  31st  of  December  bnt  twelve  and  ooe-quarier  working 
days  were  lost  by  inclement  weather ;  of  these,  nine  and  three-qnarter 
d^ys  were  nuny,  one  vaa  stormy,  one  severely  cold,  and  a  half  a  day- 
was  lost  on  account  of  sleet  and  ice. 

1.  Excavation. — The  excavation  for  the  foundatioos  was  commenced 
on  the  17th  of  April  twd  finished  on  the  28th  of  May.  Itwascarried  to 
solid  ground,  but  nowhere  less  than  3  feet  below  snr&ce,  that  tbe  build- 
ing should  rest  on  eari^  bdow  the  disintegrating  effects  of  th>st  and 
drought.  Under  tbe  topsoil  a  thick  stratum  of  hard  clay  was  met,  and 
noder  this  a  bed  of  clean,  dry  gravel,  which  was  struck  wherever  cellara 
were  dug ;  this  porons  layer  drained  tbe  site  by  absorbing  the  rain-water 
as  Cut  as  It  fell. 

2.  Foundationt. — ^The  fonndations  were,  under  date  of  April  29,  com- 
menced with  a  heavy  bed  of  hydraulic  cement  concrete  and  were  com- 
pleted on  the  30th  of  M^.    Upon  the  concrete  bed  they  were  omtJDiied 
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Up  to  (he  snr&oe  with  rubble-stono  work  of  gneiss,  laid  in  cement  mortar ; 
this  work  was  eommenced  on  the  6tli  of  Slay  and  was  completed  on  Jnne  9. 

3.  Bridk-work, — The  brick-laying  commenced  on  May  21,  and  the  prin- 
cipal walls  were  completed  on  November  1,  after  4,740,000  bricks  had 
been  laid  under  contmct.  The  8i>eciflcationB  call  for  a  saperior  class  of 
brick-work,  laid  in  black  mortar  on  the  facades  without  resorting  to  the 
expensive  "tucked"  or  "ruled"  joints  commonly  used  in  flrst-claas 
pressed  brick-work,  and  this  has  been  duly  enforced.  In  this  we  were 
aided  by  the  commendable  ambitiou  of  the  Washington  Brick  Machine 
Company,  who  have  furnished  a  superior  quality  of  brick  for  the  &- 
fades.  We,  on  the  other  hand,  have  spent  a  lai^  amount  of  money 
in  bringing  out  the  beauty  of  the  material  by  cleaning  down  and  oiling 
the  fEiyades.  Ever  since  the  contract  for  laying  bricks  has  been  declared 
as  satisfactorily  completed  a  lai^  force  of  brick-layers  has  been  kept 
at  work  by  the  day,  under  proper  superintendence,  in  linishing  the  fo- 
^ades,  piecing  oat  the  walls,  building  the  steam-chimney,  waUiug  in  the 
iron-work  of  the  roofs  as  they  progressed,  doing  plumbers'  jobbing,  turn- 
ing and  concreting  floor-arches,  laying  foundations  for  platforms  and 
steps,  forming  gutters  with  due  gnule,  &c,  &c.  This  work  is  all  well 
advanced,  but  still  in  progress,  and  will  be  finished  by  the  bnilding  of 
ducts  for  the  Hues  of  pipes  which  will  conduct  the  steam  and  I'etnm  the 
condensed  water  of  the  heating  apparatus. 

4.  Cut-8tone  work. — The  cutting  and  laying  of  the  granite  base  course 
was  commenced  on  May  19.  The  cut-stone  work  has  been  going  on  dar- 
ing the  whole  season  as  the  work  of  the  other  mechanics  progressed  and 
is  now  completed,  with  the  exception  of  part  of  the  outside  steps.  At 
iutervals  of  about  6  feet  in  height,  bond-stones  of  North  River  grey 
wacke-bluestone  have  been  Introduced  in  the  high  piers  of  the  interior 
archways  in  order  to  increase  their  stebility. 

6.  Irim-vHtrk. — The  floor-beams  arrived  in  good  time  and  were  put  in 
place  by  the  contractors  as  they  got  ready  for  them.  On  August  23, 
the  first  "Warren  girder"  of  the  lean-to  roota  was  set  in  place ;  on  Oc- 
tober 9  the  roofs  of  the  naves  were  commenced  to  be  ]>ut  up ;  on  Decem- 
ber 10  those  of  the  square  halls  were  commenced.  At  tbis  writing  all 
the  material  for  the  roofij  is  on  hand ;  it  simply  remains  for  the  contractor 
to  display  energy  and  have  nil  the  roofs  ready  for  covering. 

6,  Oalvanvsed  iron-vork, — This  consists  of  a  heavy  amount  of  small 
coroiee-moldings,  of  acroteria,  chimney-heads,  finials,  facings  and  cas- 
ingB.    It  is  well  advanced  at  the  shops  and  being  put  np  in  due  time. 

7.  Slates  and  glating. — Under  date  of  Angost  19  last,  the  bine  slates 
have  been  ordered  from  Ore  Banks,  Va.,  and  the  red  and  green  slates 
&om  the  qnarries  in  Vermont.  They  are  virtnally  all  on  hand,  and 
the  slater  avails  himself  at  all  times  of  the  first  opportunity  which 
offers  for  laying  the  slates.  The  slates  are  24  inches  in  length  and  ex- 
pose 10  inches  to  the  weather,  thus  giving  what  is  termed  double  covet 
and  4  inches  lap. 
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S.  Covering  of  the  fiat  roo/s.— These  metal  roo&  are  snpported  prima- 
rily by  tiie  WTOught-iron  trossea  laid  13  feet  between  centers ;  these 
again  are  enbdivided  and  cross-laid  by  wrought  beams  of  lighter  sec- 
tions so  as  to  cat  «p  the  ceilings  into  spaces  of  4  by  13  feet  in  size.  At 
the  saggestioD  of  General  Meigs  these  spaces  were  bridged  by  gratings 
finned  in  two  thicknesses  of  light  tapered  wooden  strips  and  fire-proofed 
by  being  filled  in  and  inclosed  with  a  non-conducting  mixture  composed 
of  plaster  of  Paris,  lime,  coal-ashes,  and  cinders.  Before  actual  use  wn 
tkave  made  ample  tests  in  order  to  r«duce  the  weight  of  the  gratings  and 
<tf  the  composition  to  a  minimum,  and  on  the  other  hand  to  increase  its 
Dou-condoctibility.  The  greater  part  of  this  work  is  done  and  the  metal 
Iftidnponit  in  sheets  of  14  by  20inohe8  in  size,  having  fiat  joints.  Each 
sheet  is  damped  down  to  the  gratings  by  eight  clamps  of  sheet  metal, 
two  on  each  side,  in  sach  a  manner  that  each  sheet,  independent  of  all 
others,  can  expand  and  contract,  which  in  such  large  roofo  is  an  im- 
portant consideration. 

9.  Wooden  fioort. — ^All  the  flooring  required  has  been  secured  of 
Florida  yellow  pine,  by  contract,  at  very  reasonable  terms. 

10.  Ptaxtering. — So  scaffolding  material  being  kept  on  hand  by  the 
tradesmen  for  reaching  high  walls  or  ceilings  of  buildings  like  this,  Hie 
poles  and  Inmber  of  the  scaffolds  for  the  brick-work  were  purchased  at  a 
reasonable  rate  from  the  contractors  for  that  branch  and  are  now  ou  hand. 

11.  Olaaa,  glazing,  and  painting. — ^With  the  sudden  stimnlus  which  the 
mdnstries  of  this  country  received  last  foil,  home-made  glass  came  to   ' 
be  a  scarce  article,  as  the  proposals  received  under  extensively  published 
advertisements  show ;  the  lowest  bids  were  for  Belgian  glass,  imported 
free  of  duty,  with  the  approval  of  the  Treasury  Department    This  glass 

is  shortly  expected  to  arrive,  after  which  the  sash  will  be  glazed  at  an 
eariy  date.  The  painting  has  so  tar  been  mostly  confined  to  the  metal 
cornices  and  piping,  the  iron-work  and  window-frames  having  been  ftir- 
mshed,  by  the  respective  contractors,  all  primed. 

12.  Carpenter'a  work. — ^This  has  so  far  been  mostly  directed  to  the 
making  of  roof-gratings,  described  onder  another  head. .  But,  besides, 
a  large  amount  of  centers  has  been  made  and  pnt  np  for  turning  arches 
in  the  brick-work  and  floor-arches.  In  the  concrete  above  the  floor- 
arches  the  thin  sleepers  have  been  laid  to  which  the  flooring  ix  to  be 
nailed.  The  setting  of  door-jambs  is  abont  to  be  commenced  and  to  be 
followed  by  all  the  minor  details  required  for  getting  the  building  in 
readiness  for  the  plasterer. 

13.  Sewerage,  drainage,  and  plumbing. — In  the  early  part  of  the  spring 
the  main  sewer  on  B  street  was  cat  out  and  a  12-iach  glazed  terra 
cotta  sewer  connected  with  it  for  the  drainage  of  the  new  building 
The  numeroDS  branch  sewers  within  the  building  leading  to  some  sixty 
conductors  ftom  the  roofs,  and  to  soil-pipes  of  closets  and  basins,  were 
nnder  a  decision  of  the  commission  delayed  antil  the  completion  of  the 
walls,  but  have  lately  been  completed,  as  also'  most  of  the  extra  heavy 
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cast-iron  piping  whicti  forms  the  condactorB  of  rain-water,  and  the  ver- 
tical soil-pipes.  AU  these  heavy  pipes  have  air  and  water  tight  joints 
formed  of  gasket  and  lead,  and  are  firmly  supported  b;  brick  piers  at 
their  juncture  with  the  sewer-pipea  under  gronnd. 

During  the  progress  of  the  brick-work  temporary  supplies  have  been 
taken  by  tapping  the  pipes  supplying  the  hose-cocks  in  the  Smithsonian 
grounds,  but  in  the  fall  a  12-inch  main  pipe  was  tapped  ontside  of  the 
bnilding  and  near  its  souttieastem  comer.  Three  parallel  lines  of  3-inch 
water-pipe  running  due  north  throagh  the  building  were  put  in  with 
supply  for  16  fire-plngs,  nnmerous  street-washers,  outlets  for  closets, 
basins,  and  bath-tabs,  stop-cocks,  &c. 

Simultaneously  with  the  water  supply  the  supply-pipes  for  gas  were 
attended  to.  liie  gas  main  was  tapped  on  B  street,  outside  of  the 
southwest  comer  of  the  building,  and  two  4-inch  supply-pipes  were  put 
in,  one  ranaing  doe  north  and  tJie  other  due  east  through  the  building, 
at  an  equal  distance  of  about  20  feet  ftom  the  outside  walls  of  the  build- 
ing. Both  pipes  are  continued,  of  reduced  sizes,  in  a  similar  way  until 
they  meet  at  the  northeast  comer  of  the  building.  They  have  a  regular 
fall  back  to  the  main,  the  permanence  of  which  is  seoored  by  two  sup- 
porting brick  piers  under  each  length  of  pipe,  so  that  no  flickering  of 
gas  can  ever  occnr  in  consequence  of  the  formation  of  trai>s  by  irregn 
lar  settlements  of  the  pipes.  Outlets  have  been  provided  for  lighting 
all  the  rooms  and  passages,  and  also  for  the  light  required  to  snpervise 
all  the  parts  of  the  bnilding  at  night  Unusually  large  gas-pipes  were 
found  necessary  on  account  of  the  great  lengths  on  which  they  are 
run,  and  this  feature  will  afford  facilities  hereafter,  in  case  it  should  be  de- 
cided to  fit  op  any  of  the  halls  with  brilliant  light  for  pnblic  use  at  night 

14.  Undet^round  piping  for  hi&t.iit^  apparaix*. — ^To  avoid  the  unsightly 
appearance  of  exposed  large-sized  steam  and  water  return-pipes  required 
for  the  successful  heating  of  the  vast  building,  it  was  decided  to  build 
the  necessary  ducts  and  introdnce  the  pipes  under  ground  before  the 
floors  were  laid,  though  this  part  of  the  work  was  not  included  in  the 
estimates  ou  which  the  appropriation  for  the  building  proper  was  based. 

The  heating  apparatus  intended  under  the  estimates,  now  b^ore  the 
Appropriation  Committee  of  the  House,  provides  for  four  steam-boilers 
of  256  nominal  horse-power  in  the  aggregate.  The  generated  steam  is 
to  be  conducted  by  two  separate  mun  pipes  of  eight  inches  diameter 
to  about  200  steam-heaters,  containing  in  the  aggregate  13,680  square 
feet  of  radiating  surface.  The  hot  water  condensed  in  these  heaters  is 
to  be  returned  and  reused  iu  the  boiler. 

FINANCIAL    STATEUEIfl. 

Expti»A\ta.ru  up  to  dote. 
Earth- work : 

Excavation $724  43 

Grading 129  25 

$853  68 
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A.  Concrete: 

Concrete  stone $2,083  32 

Cement 1,084  24 

Sand 300  00 

Labor 431  48 

$3,399  02 

B.  Kubble-stone  work: 

Rnbble-Btone 3,394  36 

Cement 1,000  00 

Sand 296  00 

Labor 2,321  28 

7,010  64 

Brick- wort : 

Bed  bricks 31,512  24 

Bn£f  and  blue  bricks 3, 270  73 

Blackening  bricks 1,235  05 

Lime  and  cement 2,789  65 

Sand 2,240  14 

Pnip-black  for  mortar 262  95 

Centers , 866  37 

Laying  ander  contract 16, 799  30 

Laying  by  day's  wort 3,697  84 

MisceUaneoofi  expenses 1,447  11 

64,02138 

Cut-stonework 9,097  60 

Wrought  and  cast  iron  work: 

Floor-beams 3,230  62 

Hoop-iron  for  anchors 242  70 

Boof^  and  anchors , 10, 401  80 

Setting  beams,  &o 592  31 

20,467  33 

Galvanized  i«m-work 2,016  00 

Slating: 

Cost  of  elate  for  roof 3,972  33 

Cost  of  slate  for  isolating  coarse  of  foon- 

dation 245  80 

Cement 88  34 

Labor 123  26 

4,429  72 

CoTering  of  fiat  rooih : 

A.  Ftre-proof  gratings: 

Plaster  1^  Paris 484  65 

Lime 100  00 

Stripe 3,51965 

Ashed 110  46 

Hair 60  00 
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Labor  of  carpenters $3, 275  11 

Labor  of  plasterers 819  50 


B.  Roofing: 

Mamla  felt 1,145  96 

Bedipped  tin 3, 043  59 

Labor 400  05 


(8,369  36 


$12,958  96 

Plastering,  poles,  ropea,  and  lumber 591  35 

Paiuting : 

Material 213  60 

Labor 216  75 

430  3S 

Plnmbing,  sew^^ge,  and  drainage 1,386  96 

Carpenters'  work,  lumber,  and  bardwace: 

Window-framCB 1,480  76 

Miscellaneous  lumber 935  41 

Hardware 404  89 

2, 821  05 

Decorations.. 2,000  00 

CoDBtmction  and  saperintendence 5, 000  00 

Miscellaueons  expenses : 

A. — Snrvef  and  levels  of  groond,  clearing  of  site,  re- 
pairs to  roods,  &c 1,206  55 

B. — Printing,  advertising,  and  photographic  copies  for 

circulation  among  bidders 1, 377  14 

C. — Platform  scales,  tools,  models,  and  sheds 1, 036  71 

D. — Clerical  services  and  watehmen 1,571  00 

E. — Stationery,  offlce-Airoiture,  telegraph  attachment 
and  service,  traveling  expenses  and  other  inci- 
dentals   970  94 


Total  expenditures  to  Janaary  1, 1880 $143,146  38 

Amoont  appropriated  by  Congress 250, 000  00 

Balance  to  credit  of  the  bnilding  under  date  of  January  1, 

1880 108.8.73  62 


The  materials  for  the  completion  of  the  boUding  are  mostly 
engaged  nnder  existing  contracts,  and  represent  a  lia- 
biUty  of 58,853  02 


Hence,  balance  remaining  for  labor  of  finishing  and  for  com- 
pleting the  required  material $48, 000  00 

This  balance  is  sufQcient  to  justi^  the  expectation  that  the  bnilding 
will  be  completed  within  the  apiiropriAtion,  ready  for  receiving  the  heat- 
ing apparutuB  and  glass  cases. 
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OOKTAAOTS. 


The  contracts  eatered  into  and  tlieir  present  condition  are  enunerated 
in  the  adjoining  table: 

Cfbmelt  aad  aeerpttd  propotatt  entered  into  andtn/onedtaing  the  pregrrei  <if  the  iBork. 


Iq  condnsioD,  we  beg  to  stAte  tliat  in  addition  t«  onr  steady  personal 
attendance  we  liave  kept  constantly  npon  the  ground,  up  to  the  close  of 
theaeason,  a  general  superintendent  in  the  person  of  Mr.  John  H.  Bird; 
and  that  Mr.  W.  W.  Karr,  the  clerk  in  charge  of  platform  scales,  time 
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books,  and'tbe  miscellftneooB  office  duties  connected  with  the  progreaa  of 
the  work,  has  rendered  our  daties  easier  by  hearty  cooperation.  We  are 
indebted  h>  him  for  the  record  of  many  of  tiie  details  contained  in  tliis 
report. 
We  have  the  honor  to  be,  very  respeotfblly,  your  obedient  servajits^ 
CLUSS  &  SCHULZB, 

Arohiteota. 
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JOURNAL  OF  THE  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS 
OF  THE  SMITHSONIAN  INSTITUTION. 


Wabhihgton,  D.  C,  January  17, 1880. 

T\m  annaal  meetiDg  of  the  Board  of  Begents  of  the  SmithsoniaD  In* 
ititotion  vas  held  tbia  day  at  10  o'clock  a.  m.,  In  the  Regents'  room. 

Present,  the  Chancellor,  Chief-Justice  Waite ;  Hon.  Wm.  A.  Wheeler, 
Vice-President  of  tiie  United  States;  Hon.  H.  Hamlin,  Hon.  B.  E.  With- 
ers, Hon.  N'.  Booth,  Hon.  J.  A.  Garfield,  Hon.  Hiester  Glymer,  Hon. 
Joseph  £.  John8toD,Dr.  John  Maclean,  Dr.  Asa  Gray,  Hon.  Peter  Parker, 
['reeident  ffoab  Porter,  General  Wm.  T.  Sherman,  and  the  Seorotaiy, 
Professor  Baird. 

(Dr.  H.  Gopp6e,  the  only  member  of  the  Board  absent,  was  acoident- 
■lly  detained  on  the  road,  and  did  not  reach  Washington  nntil  after  the 
■djoomment  of  the  Board.) 

The  Secretory  made  the  following  annoancements  relative  to  the  ap- 
pointment of  members  of  the  Board  of  Begents. 

The  vacancy  in  the  Board  occasioned  by  the  expiration  of  the  term  of 
Hon.  A.  A.  Sargent,  of  California  had  been  filled  on  the  21st  of  Haroh, 
1879,  by  the  appointment  by  the  President  of  the  Senate  of  Hon.  Newton 
Booth,  of  California. 

On  Che  4tti  of  April,  1879,  the  Speaker  of  the  Honse  of  Representa- 
tives, Hon.  S.  J.  Bandall,  hod  reappointed  as  Begents  Hon.  H.  Clymer 
of  Pennsylvania  and  Hon.  J.  A.  Garfield  of  Ohio,  and  had  appointed 
Hon.  Joseph  E.  Johnston  of  Virginia  vict  Hon.  Alex,  H.  Stephens,  who 
lud  declined  reappointment. 

A  joint  resolution  had  passed  Congress  and  been  approved  by  the 
President  of  the  United  States  December  19, 1879,  providing  that  the 
"rac^uues  in  the  Board  of  Regents  of  the  class  other  tban  members  of 
Congiees  shall  be  filled  by  the  reappointment  of  Asa  Gray  of  Massa- 
ehosetts,  Henry  Copp4e  of  Pennsylvania,  John  Maclean  of  Kew  Jersey, 
and  Petex  Parker  of  the  city  of  Washington,  whose  terms  faave  expired." 

The  minntAS  of  the  Board  of  January  16, 1879,  were  read,  and,  after 
di^t  amendment,  approved. 

The  Seicretacy  presented  a  statement  of  the  financial  condition  of  the 
Inatitntioa,  and  stBte<l  that  in  order  to  save  time  this  statement  and  all 
the  accoonts  of  the  InstitutJon  had  been  referred  to  the  Executive  Gom- 
mittee.         , 

Dr.  Parker,  from  the  Executive  Committee,  presented  and  read  the 
auooal  report  of  the  committee  relative  to  the  receipts  and  expenditures 
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of  the  Institution  and  the  Xationai  Muaeam  for  the  year  1879,  the  con- 
dition of  the  fuDds,  estimates  for  the  year  1880,  &c. 

On  motion  of  General  Garfield,  it  was — 

Betolved,  That  the  report  of  the  Executive  Committee  for  1879  be  ac- 


Sesotved,  That  the  income  for  the  year  1880  be  appropriated  for  the 
service  of  the  Institution  upon  the  basis  of  the  above  report,  to  be  ex- 
pended by  the  Secretary  with  full  discretion  as  to  the  items,  subject  to 
the  approval  of  the  Executive  Committee. 

Br.  Gray,  from  the  committee  on  the  Heniy  memorial,  reported  that 
the  material  for  the  volume  had  been  collected,  and  was  now  in  the 
hands  of  the  Public  Printer. 

On  motion  of  Dr.  Withers  the  committee  was  continued,  and  fur- 
ther time  granted. 

Dr.  Parkier  called  atteotion  to  the  fact  that  tlie  resolntioQ  of  the  17th 
of  January,  1879,  limited  the  allowance  to  the  Secretary  for  house-rent, 
&G.,  to  the  31st  of  December,  1879. 

Ou  motion  of  Mr.  Hamlin,  it  waa — 

Resolved,  That  the  Secretary  of  the  InstitutioD  be  allowed  the  sum  of 
one  hundred  and  twenty -five  dollars  per  month  for  rent,  fuel,  gas,  &c. 

On  motion  of  Dr.  Parker,  it  was— 

Sesolved,  That  an  allowanee  of  one  hundred  and  fifty  dollars  be  made 
to  defhiy  the  funeral  expenses  of  the  late  Tobias  K.  Woltz,  who  was 
superintendent  of  the  building  for  twenty-two  years. 

General  Sherman  presented  and  read  the  report  of  the  National  Mu- 
seum Building  Commission  appointed  by  resolution  of  the  Board  Jan- 
nary  17, 1879. 

He  also  presented  the  report  of  tiie  architects,  Messrs.  Cluss  & 
Schulze. 

On  motion  of  Mr.  Clymer,  the  reports  were  accepted. 

On  motion  of  General  Garfield,  it  was — 

Resolved,  That  the  Board  of  Begents  hereby  express  their  high  appre- 
ciation of  the  contribution  made  to  science  by  the  late  Simeon  Habel, 
and  of  the  bequest  which  he  made  to  the  Smithsonian  Institution. 

The  Secretary  presented  his  annual  report  of  the  operations  of  the 
Institution  for  the  year  1879,  which  was  read,  and,  on  motion  of  General 
Sherman,  it  was — 

Se»olved,  That  the  report  be  accepted  and  transmitted  to  Gooffress. 

The  Board  then  s^jonmod  sine  die. 
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JAMES  SMITHSON  AND  HIS  BEQUEST. 

Bt  William  J.  Bhebs. 


Jaicbs  Suithsoh  was  bom  in  England  abont  the  year  1764,  the  pre- 
cise date  and  place  of  bis  nativity  being  unknovn.'  He  was  a  natural 
Mm  of  Hugh  Smithson,  first  Dake  of  Northumberland,  bis  mother  being 
a  Mrs.  Elizabeth  Macie,  of  an  old  fomi]y  in  Wiltshire  of  the  name  of 
Hungerford.    yotbing  baa  been  learned  of  her  history. 

Hogh  Smithson,  his  &ther,  was  distingnished  as  a  member  of  one  of 
the  most  iUnstrions  bouses  of  Great  Britain,  and  also  because  of  his 
sDiaoce  with  the  renowned  fittaily  of  Percy. 

The  Smithson  baronetcy  arose  with  an  earlier  Hugh  Smithson,  the 
Kcond  son  of  Anthony  Smithson,  esq.,  of  Newscome  or  Kewsham,  in  the 
parish  of  Kirby-on-the-Mount,  Yorkshire,  who  was  Ihns  rewarded  by 
Charles  II  in  1C60,  for  his  services  in  the  royalist  cause  during  the  civil 
Tars.  Bis  grandson,  Sir  Hugh  Smithson,  married  Elizabetb,  daughter 
of  the  second  Lord  Langdale,  and  hail  two  sons.  Hugh,  the  eldest,  died 
omnarried,  before  his  father;  Langdale,  the  second  son,  married  Miss 
Berely,  by  whom  he  left  oue  son,  Hugh.  This  son  succeeded  his  grand- 
lather  as  Sir  Hugh  Smithson,  of  Stanwick,  in  1730,  and  was  tbe  fiither 
of  the  subject  of  the  present  sketch.  He  married  Lady  Percy  on  the  16th 
July,  nHf.  Her  father  inherited  the  Dukedom  of  Somerset  In  1741, 
uid  was  created  Earl  of  Korthnmberland  in  1749.  On  his  death,  in 
1T50,  Sir  Hugh  Smithson  succeeded  to  these  honors  and  on  the  22d  of 
October,  17CG,  was  created  first  Duke  of  I^orthmnberland  f  and  Earl 
Percy,  with  succession  to  his  heirs  male ;  and  finally  in  1784  the  barony 
of  Lovaine  of  Alnwick  was  added  to  Lis  accumulated  dignities. 

The  Duchess  died  in  1776.  The  Duke  survived  till  178G,^  and  was 
succeeded  by  his  son  Hugh  (half  brother  of  James  Smithson),  as  the 
second  Duke  of  Northumberland.! 

Bagh  Smithson,  the  first  Dukeof  Northumberland,  had  (besides  James 
Smithson)  another  natural  son,  who  was  known  as  Henry  Louis  Dickin- 
Bon.  He  received  a  good  education,  entered  the  military  service,  was 
ciHnmissioned  Uentenant-colonel  on  the  l.st  of  January,  1800,  and  on  the 
4th  of  August,  1808,  took  command  of  the  Eighty-fourth  Kegiment  of 
Foot  He  saw  active  service  on  the  Continent  and  in  Asia  and  AiHca. 
His  estate  was  left  to  the  care  of  his  half-brother,  Mr.  James  Smithson, 
in  trust  for  the  benefit  of  bis  son,  and  this  was  probably  the  source  of  a 
laige  part  of  the  fhnd  which  eventually  came  to  the  United  States. 

'Bw  Appendix.    Note  3. 

tTbece  waa  »  pnvloiu  Dake  of  Northumberland  vho  died  without  Usne  In  171^ 
■nd  the  title  becamo  extiDot  t  See  Appendix.    NotOJL 

t  Bee  Appendix.    Note  3. 
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The  possesBioQ  by  the  first  Duke  of  NortbumberlaDd  of  titles  and  dig- 
nities only  inferior  to  those  of  royalty  was  of  little  cooBequeuce  to  his 
BOD  James  Smithson.  Deprived  by  the  bar  siuiHter  on  his  esoatcbeoa 
flx)m  claimiDg  the  £ftmily  name  and  honors,  he  nevertheless  afiptred  to  win 
a  fame  more  nDiversal  and  lasting  than  these  could  have  bestowed  upon 
him.  He  devoted  himself  to  original  research  In  the  field  of  science,  and 
sought  to  be  known  aud  honored  by  his  fellow-men  as  a  discoverer  of 
new  troths.  Moreover,  be  resolved  to  attach  his  name  to  an  insdtntion 
unique  in  its  character,  noble  in  its  object-,  and  universal  in  its  benefi- 
cence, of  which  John  Qniucy  Adams  has  weU  said,  "Of  all  the  founda- 
tions of  establishments  for  pious  or  charitable  uses  which  ever  signalized 
the  spirit  of  the  age  or  the  comprehensive  beneficence  of  the  founder, 
none  can  be  named  more  deserving  of  the  approbation  of  mankind." 

Smithson's  feeling  in  regard  to  postbumons  f^me  was  strikingly  ex- 
pressed in  the  following  sentence  found  In  one  of  his  manuscripts. 

"The  best  blood  of  England  fiows  in  my  veins ;  on  my  father's  side  I 
am  a  Northumberland,  on -my  mother's  I  am  related  to  kings,  but  this 
avails  me  not<  My  name  shall  live  in  the  memory  of  man  when  the  titles 
of  the  Northumberlands  and  the  Percys  axe  extinct  and  forgotten." 

As  Fro£  W.  B.  Johnson  has  well  observed  in  speaking  of  Smithson : 
"The  man  of  science  is  willing  to  rest  on  the  basis  of  bis  own  labors 
alone  for  his  credit  with  mankind,  and  his  fame  with  future  generations. 
In  the  view  of  such  a  man,  the  accidents  of  birth,  of  fortune,  of  local 
habitation,  and  conventional  rank  in  the  artificial  orgaoizatioD  of  society, 
all  ^k  into  insignificance  by  the  side  of  a  single  truth  of  nature.  If 
he  have  contributed  his  mite  to  the  increase  of  knowledge ;  if  he  have 
diffused  that  knowledge  for  the  benefit  of  man,  and  above  all,  if  he  have 
applied  it  to  the  nseftd,  or  even  to  the  ornamental  jrarposes  of  life,  he 
has  laid  not  his  family,  not  his  country,  but  the  world  of  mankind  under 
a  lasting  obligation." 

The  eloquent  words  of  John  Quincy  Adams  in  reference  to  the  fame 
to  be  conferred  on  Smithson  by  the  successfnl  accomplishment  of  the 
great  design  he  bad  in  view  by  bis  bequest  are  appropriate  in  this  con- 
nection. 

"  The  Cither  of  the  testator  upon  forming  his  alliance  with  the  heiress 
of  the  family  of  the  Percys,  assumed,  by  an  act  of  the  British  Parliament, 
that  name,  and,  under  it,  became  Duke  of  Northumberland.  But  re- 
nowned as  is  the  name  of  Percy  in  the  historical  annals  of  England;  ' 
resounding  as  it  does  from  the  summit  of  the  Cheviot  Hills  to  the  ears 
of  our  children  in  the  ballad  of  Chevy  Chace,  with  the  classical  com- 
mentary of  Addison;  fi^shened  and  renovated  in  our  memory  as  it  baa 
recently  been  from  the  purest  fountain  of  poetical  inspiratiou  in  the  loft- 
ier strain  of  Alnwick  Castle,  tuned  by  a  bard  {com  our  own  native  laud 
(Fitz  Greene  Halleck] ;  doubly  immortalized  as  it  is  in  the  deathless 
dramas  of  Shakspeare ;  'confident  against  the  world  in  arms,'  as  it  may 
have  been  in  ages  long  past  and  may  still  be  in  the  virtues  of  its  present 
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a  by  iuheritaDce,  let  tbo  trust  of  James  Smithson  to  the  United 
States  of  America  be  feitbftUI;  executed  by  their  repreaeotatives  ia  Con- 
gress, let  the  result  accomplish  his  object,  'the  increase  and  diffusion  of 
knowledge  among  men,'  and  a  wreath  of  more  unfading  rerdure  shall 
entwine  itself  in  the  lapse  of  futore  ages  around  the  name  of  Suithson, 
than  the  united  bands  of  tradition,  history,  and  poetry  have  braided 
aronnd  the  name  of  Percy  tlirough  the  long  perspective  in  ages  past  of 
a  thousand  years." 

The  Dake  of  Northumberland  provided  a  liberal  edncation  for  his  son 
James,  who  pursued  bis  stndies  at  Oxford  University,  where  he  became 
attached  to  Pembroke  College,  distinguished  for  having  among  its 
fellows  the  learned  Blackstone,  the  eloquent  Whitfield,  and  the  cele- 
brated Dr.  Samuel  Johnson.  Here  the  young  student  was  noted  for 
diligence,  application,  and  good  scholarship,  and  attracted  marked  at- 
tention by  bis  proficiency  in  chemistry.  His  vacations  were  passed  in 
excondons  to  collect  minerals  and  ores  which  it  was  his  favorite  occn- 
pation  to  analyze.  At  Oxford  he  received  the  impulse  for  scientific 
research  which  characterized  aH  his  future  life,  and  the  ardent  desire  not 
only  to  advance  knowledge  himself  but  to  devote  in  after  years  his  whole 
fortune  to  provide  means  by  which  others  could  prosecute  this  high  and 
noble  pursuit. 

He  was  graduated  at  Pembroke  College  on  the  20th  of  May,  1786,  as 
James  Lkwis  Macie,*  by  which  name  he  seems  at  that  time  to  have 
been  known,  and  which  he  retained  for  about  fourteen  years,  when  he 
adopted  that  of  Jambs  SuiTHSON.t 

Smithson  never  married,  and  as  a  man  of  wealth  bad  ample  op- 
portunity for  leisure  or  the  indulgence  of  mere  personal  gratification. 
Bat  idleness  and  pleasure  were  not  compatible  with  the  spirit  and  ardor 
of  the  young  student  of  chemistry.  He  diligently  pursued  his  iuvesti- 
gatioDS,  and  his  ambition  to  become  associated  with  the  votaries  of 
science  induced  him  to  seek  membership  in  the  Boyal  Society  of  London. 

"  The  Royal  Society  of  London,"  says  Arago,  "  enjoys  throughout  the 
whole  kingdom  a  vast  and  deserved  consideration.  The  philosophical 
transactions  which  it  publishes  have  been  for  more  than  a  century  and 
ahalf  the  glorious  archives  in  which  British  genius  holds  it  an  honor  to 
deposit  its  titles  to  the  recognition  of  iiosterity.  The  wish  to  see  his 
name  inscribed  in  the  list  of  fellow-laborers  in  this  traly  national  col- 
lection beside  the  names  of  Newton,  Bradley,  Priestley,  and  Cavendish, 
has  always  been  among  the  students  of  the  celebrated  universities  of 
Cambridge,  Oxford,  Edinburgh,  and  Dublin,  the  most  anxious  as  welt 
as  legitimate  object  of  emulation.  Here  is  always  the  highest  point  of 
ambitiou  of  the  man  of  s 


*8o)pTpii  in  the  Oxford  Catatogne.    Id  the  PhilOBOpbical  Transactions  and  the 
Gflitleman's  Magazine  the  name  ii  given  as  Jamea  Loait  Uacie. 

I  His  second  paper  in  the  Philosophical  Trancactians,  1603,  Is  b;  James  Smitlvoii. 
fib  D*vie«  Oilbert,  in  his  enlogy  of  him  in  1B30,  calls  liiin  James  Lewis  Bmithacm. 
S.  Mia.  64 10  o|c 
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The  following  is  the  ofBcial  recommeDdatioD  of  his  application  ic  the 
society,  beariutr  the  signaturca  of  some  of  its  moat  illoatrious  members : 

"James  Lewis  Ma«ie,  Esq.,  M.  A.,  late  of  Pembroke  College,  Oxford, 
and  now  of  John  Street,  Golden  Square — a  gentleman  well  versed  in 
varioas  branches  of  Natural  Philosophy,  and  particularly  in  Chymistry 
and  Mineralogy,  being  desiroaa  of  becomiug-a  Fellow  of  the  Koyal  So- 
ciety, we  whose  names  are  hereto  subscribed  do,  from  onr  personal 
knowledge  of  his  merit,  judge  him  highly  worthy  of  that  hoooor  and 
likely  to  become  a  very  usefal  and  valoable  Member." 

BiCHABt)  KiRWAN. 

C.  F.  Obetillb. 
C.  Blaciden. 
H.  Cavendish. 
David  PiTCAinif. 

He  was  admitted  a  fellow  on  the  26th  of  April,  1767,  in  less  tfaan  one 
year  after  leaving  the  university.* 

Smitheon's  lodgings  for  some  time  were  in  Bentinck  street,  a  locality 
fkmoua  as  the  place  where  Gibbon  wrote  much  of  his  "  Decline  and  Fall 
of  the  Boman  Empire."  Here,  with  authors,  artistsl  and  savans,  Smith- 
son  found  congenisd  fellowship.  His  mind  was  filled  with  a  craving  for 
intellectual  development,  and  for  the  advancement  of  human  knowl- 
edge. To  enlarge  the  domain  of  thongJit,  to  discover  new  truths,  and 
to  make  practical  application  of  these  for  the  promotion  of  civilization, 
were  the  great  ends  lie  had  constantly  in  view. 

For  purposes  of  scientific  inquiry  he  engaged  in  extensive  tonrs  in 
various  partsof  Europe;  making  minute  observations  wherever  he  went 
on  the  climate,  the  physical  fealnres  and  geological  structure  of  the 
locality  visited,  the  characteristics  of  its  minerals,  the  methods  employed 
in  mining  or  smelting  ores,  and  in  all  kinds  of  manufactures. 

These  numerous  journeys  and  sojouros  abroad  gave  him  a  cosmopoli- 
tan character,  and  illnstrated  one  of  his  own  sayings :  "  the  man  of 
science  is  o{  no  country,  the  world  is  his  country,  all  mankind  his  coun- 
*  Extract  from  Journal  Book  of  the  Eopal  Sooietg. 

Ordinary  meeting,  Jan.  18, 1787. — CertificBt«B  were  read  Teoommending  for  eleotjon 
Lonia  Pinto  d«  Soobu  ContiDhn,  Knight  of  the  Orders  of  Ualta  and  Christ,  and  Eovoy 
Estraordinaty  and  Minister  Plenipotentiary  from  tlie  Qneen  of  PoTtngal  to  the  Conrt 
of  Oreat  Britain.  Also  Sir  Tbomas  Oery  Cnllum,  Dart.,  of  Bnry  S&iat  Edmaods,  in 
Snffolk,  and  Jambs  Lkwis  Macik,  Esq.,  M.  A.,  Ut«  of  Pembroke  College,  Oxford,  aod 
now  of  Jolin  Stieet,  Golden  Sqaore. 

April  I'J,  1787.— Lonis  Pinto  de  Sonsa  Contlnfao,  Portngnese  Hiniater  at  the  Court  of 
Great  Britain,  SirTfaoB.QeryCnllnm,  Bart.,  and  Jaubs  Lewis  MACiE,EBii.,CcrtiSc»tea 
in  whose  favour  bad  hnog  tbe  nsnal  time  in  the  Meeting  Boom  were  pat  to  the  ballot 
andchosen  into  the  Society, 

April  26, 17^.— James  Lewis  Haob,  Esq.,  and  Sir  Thoe.  Oery  Cnllnm,  Bart. ,  elected 
at  a  former  meeting  attendod.  They  paid  their  admlition  fe«s,  compoaoded  for  Ao- 
Dosl  ContribQtion^  and  having  «i(D^,the,,pbligatloa  tn  tbe  Charter  book  wer«  ad- 
milted  fellows  of  the  Society. 
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tiyTDeD."  This  fact  is  esemplifled  by  the  life  of  Smithson — born  in  Eng- 
knd,  ependiog  most.of  bis  time  in  France  and  Germany,  buried  in  Italy, 
ud  leaving  his  name  and  fortune  to  the  United  States  of  America. 

Desiring  to  bring  to  the  practical  test  of  actual  experiment  every 
tiling  that  came  to  bis  notice,  he  fitted  ap  and  carried  with  him  a  porta- 
bte  laboratory,  fle  collected  (dso  a  cabinet  of  minerals  composed  of 
dioosands  of  minute  specimens,  including  all  the  rarest  gems,  so  that 
iimiediate  comparison  could  be  made  of  a  novel  or  nndetermined  speci- 
men, with  an  accurately  arranged  and  labeled  collection.  With  minnte 
bolaoces,  hia  weights  scarcely  exceeding  a  gnun,  and  witb  articles  so 
delicate  as  to  be  scarcely  visible,  be  made  the  most  accnrate  and  satis- 
&ctoiy  determinations.  With  a  few  pieces,  not  ex.ceeding  half  a  cubic 
inch  in  size,  of  tabasbeer,  a  substance  fonnd  in  the  hollow  of  bamboo 
canes,  he  mode  over  two  hundred  and  fifty  difiereut  experiments.  * 

The  value  which  Smithson  placed  on  such  minute  researches  is  inci- 
dentally shown  by  a  remark  in  bis  paper  on  "finorine."  He  says, 
**  there  may  be  persons  who,  measuring  the  importance  of  the  subject 
by  the  magnitude  of  the  object,  will  cast  a  supercilious  look  on  this  dis- 
eoBsioQ }  but  the  particle  and  tbe  planet  ore  subject  to  the  same  laws,  and 
what  is  learned  of  the  one  will  be  known  of  tbe  other." 

Smithson's  ardor  for  knowledge  and  bis  zeal  as  a  collector  of  new  and 
rare  minerals  exposed  him  sometimes  to  hardship  and  privation.  An 
interesting  account  of  one  of  Ms  journeys  is  given  in  bia  private  journal. 

In  1784,  in  company  with  Mr.  Thornton,  Mons.  Faiyas  de  St.  Fond, 
the  celebrated  geologist  of  France,  tbe  Italian  Count  Andrioni,  and 
otbers,  he  made  a  tour  through  New  Castle,  Edinburgh,  Glasgow,  Dum- 
barton, Tarbet,  Inverary,  Oban,  Arran,  and  the  island  of  Staffa. 

As  stated  iu  Mr.  Smithson's  journal,  the  partj-  had  arrived  at  a  honse 
OD  the  coast  of  Mull,  opposite  the  island,  and  the  jourual  continues : 

"  Mr.  Turtusk  got  me  a  separate  boat ;  set  off  about  half-past  eleven 
o'clock  in  tbe  morning,  on  Friday,  the  24th  of  September,  for  Stafla. 
Some  wind,  the  sea  a  little  rough ;  wind  increased,  sea  ran  very  high ; 
lowed  round  some  part  of  the  island,  but  found  it  impossible  to  go  be* 
fore  Pingal's  cave;  was  obliged  to  retom ;  landed  on  Staffa  with  diffi- 
culty ;  sailors  press  to  go  off  again  immediately ;  am  nnwilling  to  de- 
part without  having  thoroughly  examined  the  island.  Besolve  to  stay 
all  night>  Mr.  Maclaire  stays  with  me;  the  other  party  which  was 
there  bad  already  come  to  the  very  same  determination ;  all  crammed 
into  one  bad  hut,  though  nine  of  ourselves  besides  the  family;  supped 
npon  eggs,  potatoes,  and  milk ;  lay  upon  hay,  in  a  hind  of  bam."  (The 
party,  be  it  remembered,  embraced  two  English  gentlemen,  one  French 
savant,  one  Italian  count.) 

"25th.  Got  up  early,  sea  ran  very  high,  wind  extremely  strong — no 
btiat  could  put  o£  Breakfasted  on  boiled  potatoes  and  milk ;  dined 
npon  the  same ;  only  got  a  few  very  bad  fish ;  -  supped  on  potatoes  and 


•  See  AppendLz.    Not«  *. 
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mUk ;  lay  in  the  barn,  flnnly  expecting  to  stay  there  for  a  week,  withuat 
even  bread." 

^'Sundap  the  26(A.— The  man  of  the  island  came  at  five  or  six  o'clock 
in  the  morning  to  tell  us  that  the  wind  was  dropped,  and  that  it  was  a 
good  day.  Set  off  in  the  small  boat,  which  took  water  so  fast  that  my 
servant  was  obliged  to  bail  constantly — the  sail,  an  old  plaid — ^the  ropes, 
old  garters." 

On  the  29th,  the  tourists  are  at  Oban,  where  a  little  circnmstAnce  is 
noted,  which  significantly  marks  the  zeal  and  activity  of  the  collector 
of  minerals  and  fossils,  and  the  light  in  which  devotion  to  geology  is 
sometimes  viewed. 

"iSeptember  29.— This  day  pgcked  up  my  fossils  in  a  barrel,  and  paid  2«. 
6d.  for  their  going  by  water  to  Edinborgh.  Mr.  Stevenson  charged  half 
a  crown  a  night  for  my  rooms,  because  I  had  brought  'stones  and  dirt^ 
as  he  said  into  it." 

A  month  later  he  visited  Northwich. 

"October  28. — Went  to  visit  one  of  the  salt  mines,  io  which  they  t«ld 
me  there  were  two  kinds  of  salt.  They  let  me  down  in  a  bucket,  in  which 
I  only  put  one  foot,  and  I  had  a  miner  with  me.  I  think  the  first  shaft 
was  about  thirty  yards,  at  the  bottom  of  which  was  a  pool  of  water,  bnt 
on  one  side  there  was  a  horizontal  opening,  from  which  sunk  a  second 
shaft,  which  went  to  the  bottom  of  the  pit,  and  the  man  lot  us  down  in 
a  bucket  smaller  than  the  first."* 

These  incidents  indicate  the  character  of  Smithson  as  a  scientific  en- 
thusiast, not  easily  deterred  by  the  fear  of  personal  inconvenience  ficom 
the  pursuit  of  his  favorite  object 

Much  of  his  life  was  passed  on  the  Continent,  in  Berliu,  Paris,  Home, 
Florence,  and  Geneva,  enjoying,  everywhere  the  friendship  and  respect 
of  the  leading  men  of  8cientie,t  and  always  devoting  himself  to  the  study 
of  physical  phenomena.  Distinguished  authors,  as  Gay- LusBac,Marcet, 
Haiiy,  Berzelius,  and  Gordier,  presented  him  with  their  scientific  papers} 
as  soon  as  published,  and  he  enjoyed  intimate  association  and  corre- 
spondence with  Davy,  Gilbert,  Arago,  Biot,  Klaproth,  Black,  and 
others.  § 

As  a  chemist,  Sir  Davies  Gilbert,  President  of  the  Boyal  Society,  pro- 
nounced Smithson  to  be  the  rival  of  Wollaston,  of  whom  Magendie  said, 
"  his  hearing  was  so  fine  he  might  have  been  thought  to  be  blind,  and  bis 
sight  so  piercing  he  might  have  been  sup[)osed  to  be  deaf."  It  is  related 
of  him  that  he  made  a  galvanic  battery  in  a  thimble,  and  a  platinum  wire 
much  finer  than  any  hair. 

*  SmUhtonian  MiKtJI.  Coll.,  No.  327,  p.  140. 

tGalton,  in  apesking  of  Erutuus  Dsrwin,  Kraarki:  "Hewae  held  in  very  high 
Mte«m  b;  hisMieDtlllofriepdB,iDFliidingsnclicelebritlesMPriMtlef  and  Jamea  Watt, 
and  It  ia  by  a  man's  position  amonft  bis  contemporaries  and  oompetiton  that  his  work 
may  most  Jaatly  bo  appraised."    Eraooia  Oalton,  EnglM  Me*  (/  Saame. 

tSea  Appendix. — Nole  5. 
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Prot  Walter  B.  JobnBon  haa  made  the  following  remarks  respecting 
SmithaoD : 

"  It  appears  from  his  pablished  works  that  bis  was  not  tbe  character  of 
a  mere  amateur  of  scieDce.  He  was  an  active  and  industrious  laborer 
in  the  most  interesting  and  important  branch  of  research — mineral 
chemistry.  A  contemporary  of  Davy  and  of  Wollaston,  and  a  corre- 
spondent of  Black,  Banks,  Thomson,  and  a  host  of  other  names  re- 
nowned in  the  annals  of  science,  it  is  evident  that  his  labors  had  to  un- 
do^ tbe  scrntiny  of  those  who  could  easily  hare  detected  errors,  had 
any  of  a  serious  character  been  committed.  His  was  a  capacity  by  no 
means  contemptible  for  the  operations  and  expedients  of  the  laboratory. 
He  felt  tbe  importance  of  every  help  afforded  by  a  simplification  of  meth- 
ods and  means  of  research,  and  the  use  of  minute  quantities  and  accu- 
rate determinations  in  conducting  his  inqniries." 

Smithson  says  in  one  of  bis  papers,  "chemistry  is  yet  so  new  a  science," 
what  we  know  of  it  bears  so  small  a  proportion  to  what  we  are  igno- 
rant of;  our  knowledge  in  every  department  of  it  is  so  incomplete,  con- 
sisting so  entirely  of  isolated  points,  thinly  scattered,  like  lurid  specks  on 
a  vast  field  of  darkness,  that  no  researches  can  be  undertaken  without 
producing  some  fiicts  leading  to  consequences  which  extend  beyond  the 
boundaries  of  their  immediate  object."' 

Many  of  these  "lurid  specks  "  in  the  vast  field  of  darkness  of  which 
Smithson  spoke  so  feelingly,  bare,  Prof.  Johnson  observes,  "  since  his 
days  of  activity  expanded  into  broad  sheets  of  lights  Chemistry  has 
assamed  its  rank  among  the  exact  sciences.  Methods  and  instruments 
of  analysis  unknown  to  tbe  age  of  Smithson  have  come  into  familiar 
use  among  i^emists.  I'bese  may  have  rendered  less  available  for  tbe 
present  purposes  of  science  than  they  otherwise  might  have  been,  a  por- 
tion of  the  analysis  and  other  researches  of  onr  author.  The  same  may, 
however,  be  aaid  of  nearly  every  other  writer  of  his  day." 

Although  his  principal  labors  wero  in  analytical  chemistry,  he  distin- 
gnished  himself  by  his  researchen  in  mineralogy  and  crystellography,  in 
all  his  work  exhibiting  the  most' careful  and  minute  attention  to  accu- 
racy.t  In  bis  second  publishetl  paper,  be  observes :  "It  may  be  proper 
to  .say  that  the  experiments  have  been  stated  precisely  as  they  turned 
out,  and  have  not  been  in  the  least  degree  bent  to  the  system." 

That  he  porsned  his  investigations  in  a  philosophic  spirit,  and  with 
proper  methods,  is  evident  from  the  flivor  with  which  bis  contributions 
to  the  Bcientiflu  societies  and  transactions  of  the  day  were  received  by 
bis  contemporaries,  and  the  fact  that  the  rosnlts  he  reached  are  still 
accepted  as  scientific  truths-^ 

'A  obetnlcal  aDftlfsis  of  Mme  oalamiDet.    Smlihtonian  Mlteell.  Coll.,  No.  327,  p. 36. 

t  HflcwelDllynotedoD  tbemargEntoIhiebooks  tnistakes  Id  grammar  or  ortbognpby, 
and  freqnBiillr  corrected  erroneoDS  Btatements  or  Improper  rsftrenoeB  ia  the  indexes. 

t  An  acconnt  of  some  of  Smithion's  eiperimeotB  and  copies  of  bis  notes  on  minerals 
aud  rocks  nre  given  in  a  paper  on  tbe  works  and  ohamcterof  James  Smitliaon,  bj  Dr. 
J.  B.  HcD.  Irb;.    BmUhwnian  Mimxll.  ColUciiomi,  No.  3S7, 1B79,  p.  143. 
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In  one  of  bia  e&says,  he  divides  the  sources  of  knowledge  into,  Ist, 
observation;  2d,  reasoning;  3d,  information;  4th,  conjecture.  In  all 
bis  researches  he  began  the  process  of  acquisition  by  observing. 

One  of  his  sentiments  has  been  adopted  as  the  motto  on  the  pablica- 
tions  of  the  Smithsonjan  lustitntion;  vie;  '^ Every  man  is  a  vaiuable 
member  of  society,  who,  by  his  observations,  researches,  and  experimentt^ 
procures  knowledge  for  men." 

Id  a  critical  notice  of  Davy's  Elements  of  Chemical  PhfloBopbyinthe 
Quarterly  Review  for  1813,  the  writer  speaking  of  recent  advances  in 
chemistry,  and  especially  in  the  establishment  and  extensioQ  of  the  law 
of  definite  proportions,  remarks ;  "  For  these  facts  the  science  is  princi- 
pally indebted,  after  Mr.  Higgins,  to  Dalton,  Oay-Lussac,  Southson,  and 
Wollaston."* 

The  mineral  species  "Smiihsonite,"  a  carbonate  of  zinc,  was  discovered 
and  analyzed  by  him,  among  some  ores  fVom  Somersetshire  and  Der- 
byshire, England.  The  name,  Sniithsouite,  appears  to  have  been  con- 
ferred on  it  by  the  great  French  mineralogist  Beudaot. 

It  is  interesting  to  notice  the  number  and  variety  of  specimens  £rom 
the  vegetable  kingdom  that  Smlthson  subjected  to  analysis.  They  in- 
clude the  violet,  red  rose,  red  clover,  daisy,  blue  hyacinth,  hollyhock, 
lavender,  artichoke,  scarlet  geranium,  red  cabbage,  radish,  poppy,  plum, 
pomegranate,  mulberry,  cherry,  currant,  bnckthorn  berries,  elder  and 
privet  berries.    He  also  examined  the  coloring  matter  of  animal  greens. 

It  is  perhaps  worthy  of  note  that  bis  Brst  paper  related  to  an  article 
of  importance  in  the  materia  medica,  and  liis  last  to  a  matter  of  prac- 
tical value  to  artists.  He  by  no  means  confined  his  attention  to  abstract 
science,  but  contributed  knowledge  of  improved  methods  of  constmcting 
lamps,  and  of  making  tea  and  coffee.  That  such  practical  questions 
might  be  considered  of  little  importance  by  men  of  science  he  seems  to 
acknowledge  by  the  remarks  be  makes  in  one  of  his  papers. 

"It  is  to  be  regretted,"  he  observes,  "that  those  who  cnltivate 
science  frequently  withhold  improvements  in  their  apparatus  and  pro- 
cesses, from  which  they  themselves  derive  advantage,  owing  to  their  not 
deeming  them  of  sufficient  magnitude  for  publication.  When  the  sole 
view  is  to  further  a  pursuit  of  whose  importance  to  mankind  a  convic- 
tion exists,  all  that  can  should  be  imparted,  however  small  may  appear 
the  merit  which  attaches  to  it."f 

A  secretary  of  the  French  Academy  deemed  it  his  duty  to  offer  an 
excuse  for  having  given  a  detailed  account  of  certain  researches  ol 
Leibnitz,  which  had  not  required  great  efforts  of  the  intellect.  "  We 
onght,"  says  he,  "to  be  very  much  obliged  to  a  man  such  as  be  is,  when 
he  condescends,  for  the  public  good,  to  do  something  which  does  not 
partake  of  genius."  Arago  romarkeil  in  his  eulogy  on  Fourier,  "  I  can- 
not conceive  the  ground  of  such  scruples ;  in  tiiepresentday  the  sciences 

*  Quarltrlg  Beviae,  1613,  vol.  viii,  p.  77. 

tSonw  improvemeuta  of  luopa.    SnithtoKian  Mitoell.  C0II.  No.  3S7,  p.  7& 
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ue  regarded  from  too  high  a  point  of  view  to  allow  ns  to  hesitate  in 
placing  Id  the  first  rank  of  the  labors  with  which  they  are  adorned 
those  which  difTuse  comfort,  health,  and  happiness  amidst  th^  working 
population," 

In  nuotber  of  his  papers  Smithson  says,  referring  to  practical  inves- 
tigations : 

"  In  oU  cases  means  of  economy  tend  to  attgmeat  and  diffuse  comfort 
and  happiness.  They  bring  within  the  reach  of  the  many  what  waate- 
fill  proceeding  confines  to  the  few.  By  diminishing  expenditure  on  one 
article  they  allow  of  some  other  enjoyment  which  was  before  unattaina- 
ble. A  reduction  in  qnantity  permits  an  indulgence  in  snperior  quality. 
In  the  present  instance  the  importance  of  economy  is  particularly  great 
snce  it  is  applied  to  matters  of  high  price,  which  constitute  one  of  the 
doily  meals  of  a  large  portion  of  the  population  of  the  earth." 

"  That  in  cookery  also  the  power  of  subjecting  for  an  indefinite  dura- 
tion to  a  boiling  beat,  without  the  slightest  dependiture  of  volatile  mat 
ier,  will  admit  of  a  beneficial  application,  is  unquestionable."  * 

In  the  l>ooks  of  his  library  are  found  nnmerous  marginal  notes,  indi- 
cating his  special  attention  to  subjects  relating  to  the  health,  comfort, 
iwources,  and  happiness  of  the  people. 

Among  his  effects  were  several  hundred  manuscripts  and  a  great 
noiuber  of  notes  orscraimonavariety  of  subjects,  mcludiug  history,  the 
turts,  language,  rural  pursuits,  &c.  On  the  subject  of  "iiabitations" 
were  articles  classified  nnder  the  several  heads  of  situation,  exi>osure, 
exterior  and  interior  arrangements,  building  materials,  contents  and 
adornment  of  rooms,  furniture,  pictures,  statuary,  &c  It  is  not  im- 
probable that  he  contemplated  the  preparation  of  a  cyclopedia  or  phil- 
osophical dictionary. 

Smitbson's  contributions  to  scientific  literature  consist  of  twenty-seven 
papers,  eight  published  in  the  Philosophical  Transactions  of  the  Boyal 
Society,  in  the  years  1791, 1S02,1S06, 1808, 1811, 1812, 1813, and  1817,and 
nineteen  in  Thomson's  Annals  of  Philosophy,  a  journal  of  the  highest 
Mientiflc  character,  in  1819, 1820, 1821, 1822, 1823, 1824,  and  1825.  These 
papers  have  recently  been  collected  and  reprinted  by  the  Smithsonian 
lnBtitution.f  Several  of  them  were  previously  republished  in  foreign 
sdentific  journals  translated  by  himself. 

It  is  highly  probable  that  Smithson  contributed  articles  to  scientifto 
uid  literary  journals  other  than  those  mentioned,  but  they  have  not 
yet  been  discovered. 

*  Ad  imiiroved  method  of  makiDK  coffee.    5nii(JU<Mia>i  MiietU.  Coll.,  So.  3SS3,  p.  6& 
t&uf Waion  JfiMElI.  Coll.,  Ko.  3S7, 1B79, 8  to.,  166  pp. 
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The  following  is  a  list  of  his  Hcieotiflc  writings : 

[.In  the  PhUoMphicol  TnuisactioDS  of  tbe  Bojsl  Sooiet;  of  London.] 

1T91.  An'  aciM>ant  of  some  chemical  experiments  on  Tabasheer,  toL 

Ixxxi,  pt.  II,  p.  368. 
1802.  A  chemical  aualysis  of  some  Calamines,  vol.  xciii,  p.  12. 

1806.  Account  of  a  discovery  of  native  miniuai,  vol.  xcvi,  pt  I,  p.  267. 

1807.  Ou  quadruple  and  binary  compounils,  particularly  sulphurets, 

[Philosophical  Magazine,  vol.  xxix,  p.  275.] 

1808.  On  the  composition  of  the  compound  sulphuret  from  Huel  Boys, 

and  an  account  of  its  crystals,  vol.  xcviii,  p.  5u. 
1811.  On  the  composition  of  zeolite,  vot  ci,  p.  171. 
1813.  On  a  substance  from  the  elm  tree,  culled  ulmiu,  vol.  ciii,  p.  €1. 
1813.  On  a  salioe  substance  &om  Mount  Vesuvius,  vol.  ciii,  p.  256. 
1817.  A  few  facts  relative  to  the  coloring  matter  of  some  vegetables, 

vol.  cviii.,  p.  110. 

[In  Tbomion'a  Anoala  of  Fhllosophjr.] 

1810.  On  a  native  compound  of  sulphuret  of  lead  and  arsenic,  vol.  xiv, 
p.  06. 

1819.  On  native  hydrous  aluminate  of  lead,  or  plomb  gommo,  vol.  xiv, 

p.  31. 

1820.  On  a  fibrons  metallic  copper,  voL  xvi,  p.  46. 

1820.  An  account  of  a,  native  combination  of  sulphate  of  barium  and 

fluoride  of  calcium,  vol.  xvi,  p.  48. 
1831.  Ou  some  capillary  metallic  tin,  vol.  xvil.    New  series,  vol.  I,  p.  271. 
1822.  On  the  detection  of  very  minute  quantities  of  arsenic  and  mercury, 

vol.  XX.    New  series,  vol,  iv,  p.  127. 

1822.  Some  improvements  of  lamps,  vol.  xx.    New  series,  vol.  ir,  p.  363. 
182:t.  On  the  crystalline  form  of  ice,  voL  xxi.    New  series,  vol,  v,  p.  340. 

1823.  A  means  of  discrimination  between  the  sulphates  of  barium  and 

strontium,  vol.  xxi.    New  series,  vol.  v,  p.  350. 
1823.  On  the  discovery  of  acids  in  mineral  substances,  vol.  xxi.    New 

series,  vol.  v,  p.  384. 
1823.  An  improved  method  of  making  coEFee,  vol.  xxii.    New  senes,  vol. 

vi,  p.  30. 
1823.  A  discovery  of  chloride  of  potassium  in  the  earth,  vol.  xxii.    Hew 

series,  vol.  v  i,  p.  258. 

1823.  A  method  of  fixing  particles  on  the  sappare,  vol.  xxii.     New  se- 

ries, vol.  vi,  p.  412. 

1824.  On  some  compounds  of  fluorine,  vol.  xxiii.    New  series,  vol.  vii, 

p.  100. 
1824.  An  examination  of  some  Egyptian  colors,  vol.  xxiii.     New  series, 

vol.  vii,  p.  115. 
1824.  Some  observations  ou  Mr.  Penu's  theory  concerning  the  formation 

of  the  Kirkdale  Cave,  vol.  xxiv.    New  series,  vol.  vlii,  p.  60. 
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IS^.  Note  to  a  letter  &om  Dr.  Black,  describiag  a  very  eeusible  balance, 

vol.  xxTi.    New  seriea,  toL  x,  p.  52. 
1S25.  A  method  of  fixing  crayon  colors,  vol.  zzvi    New  series,  vol.  x, 

p.  236. 

Smitbson's  writings  all  exiiibit  clearness  of  perceptioo,  terseness  of 
language  and  accuracy  of  expression.* 

A  trait  of  Smitlisou'a  character  is  exhibited  in  the  allusions  he  makes 
in  bis  writings  to  other  scientific  men.  His  expressions  are  always 
kind  or  complimentary,  evidently  not  for  the  sake  of  flattery,  but  from 
a  seuse  of  jnstice  and  tratbfUl  recognition  of  merit.  He  speaks  of  Mr. 
Teonant  as  one  "  whose  many  and  highly  important  discoveries  have 
so  greatly  contributed  to  the  progress  of  chemical  scieuce."  Abbe  Haiiy 
he  refers  to  as  one  *'so  justly  celebrated  for  his  great  knowledge  in 
crystallography,  mineralogy,"  &c  "The  analysis  we  possess  of  ua- 
trotite  by  the  illustrious  chemist  of  Berlin,"  &c. 

Of  Baron  Gronstedt  he  says,  "  the  greatest  mineralogist  who  has  yet 
appeared." 

"A  query  from  the  celebrated  Mr.  Vauquelin." 

"The  celebrated  Mr.  Klaprotb,  to  whom  nearly  every  department  of 
chemistry  is  under  numerous  and  great  obligations." 

"  M.  Berzelius'  elegant  method  of  detecting  phosphoric  acid,"  &c 

"M.  Werner,  its  principal  and  most  distinguished  professor,"  && 

Smitbson  died  on  the  27th  of  June,  182d,  at  Genoa,  Italy.  He  was 
boned  in  the  Protestant  cemetery,  about  a  mile  west  of  Genoa,  on  the 
high  elevation  which  forms  the  west  side  of  the  harbor  and  overlooks 
the  town  of  Sampiordarena.  His  grave  is  marked  by  a  handsome  monu- 
ment. The  base  is  of  pale  gray  marble,  G  feet  and  a  half  long,  !i  feet 
wide,  and  3^  feet  high.  On  the  top  of  this  is  a  white  marble  urn  suit- 
ably proportioned  to  the  base.  The  lot  is  inclosed  by  an  iron  fence,  with 
gray  marble  comer  posts.  On  one  side  of  the  monument  the  inscription 
is  as  follows : 

"  Sacred  to  the  memory  of  James  Smithson,  esq..  Fellow  of  the  Boyal 
Society,  Loudon,  who  died  at  Genoa  the  2Cth  June,  1829,  aged  75  years." 

On  the  other  side  is  the  following : 

"This  monnment  is  erected,  and  the  ground  on  which  it  stands  pur- 
chased in  perpetuity,  by  Henry  Hnugeribrd,  esq.,  the  deceased's  nephew, 
in  token  of  gratitude  to  a  generous  beniit'uctur  and  as  a  tribute  to  de- 
parted worth." 

The  announcement  of  4iis  departure  called  forth  expressions  of  regret 
ftom  prominent  men  of  science,  and  as  he  had  been  an  honored  Fellow  of 
the  Boyal  Society,  it«  president,  Sir  Davies  Gilbert,  alluded  to  it  on  two 
occasions.  At  the  meeting  of  the  Boyal  Society  November  30, 1829,  he 
lemarked,  '*  In  do  previous  interval  of  twelve  months  has  the  society 

*A  tew  extnota  from  hU  poblUhod  wiilings  ore  given  in  cb«  Appendix,  Ilota  7. 
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collectirety,  or  bare  its  individual  members,  experienced  losaes  so 
severe,  or  so  much  in  every  respect  to  be  deplored."  Among  the  names 
then  referred  to  were  tboae  of  Dr.  W.  H.  Wollaaton,  Dr.  Thomas  Tonng, 
and  Sir  Humphrey  Davy.  To  these  illnstrions  savans  he  adds  that  of 
James  Smitbson,  who, he  says,  "has  added  eight  commanications  toonr 
Trausactions.  He  was  distingnished  by  the  intimate  fiieDdship  of  Mr. 
Cavendish,  and  rivalled  our  most  expert  chemists  in  elegant  analyses."* 

At  the  following  anniversary  meetiag  of  the  Eoyal  Society,  November 
30,  1830,  the  president,  Sir  Davies  Gilbert,  delivered  an  address  in 
which,  after  speaking  of  the  death  of  Mi^or  Kennele  and  Mr.  Ghevenix, 
he  says: 

•  •  •  K  ^Q  ou]y  remaiulDg  indlvidaal  who  has  taken  a  direct  and 
active  part  in  our  labours,  by  contributing  to  the  Trausactions,  is  Mr. 
James  Lewis  Smithson,  and  of  this  gentleman  I  must  be  allowed  to 
speak  with  affection.  We  were  at  Oxt'onl  together,  of  the  same  college, 
and  our  acqaaiiitance  continued  to  the  time  of  his  decease. 

"  Mr.  Smithson,  then  called  Maflie,  and  an  undergraduate,  had  the 
reputation  of  excelling  all  other  resident  members  of  the  University  in 
the  knowledge  of  chemistry.  He  was  early  honored  by  an  intimate 
acquaintance  with  Mr.  Cavendish;  he  was  admitted  into  the  Royal 
Society,  and  soon  after  presented  a  paper  on  the  very  curious  concretion 
frequently  found  in  the  hollow  of  bambh  canes,  named  Tabmheer.  This 
he  found  to  consist  almost  eutirely  of  silex,  existing  in  a  manner  simiiiff 
to  what  Davy  long  afterwards  discovered  in  the  epidermis  of  reeds  and 
grasses. 

'^  Mr.  Smithson  enriched  our  Transactions  with  seven  other  communi- 
cations: A  chemical  analysis  of  some  calamines.  Account  of  a  discov- 
ery of  native  minium.  On  the  composition  and  crystallizatioD  of  certain 
sulphurets  from  Hoel  Boys  in  Cornwall.  On  the  composition  of  zeolite. 
On  a  substance  procured  IVom  the  elm  tree,  called  Ulmin.  On  a  saline 
substance  from  Mount  Yesuvios.  Facts  relative  to  the  colouring  matter 
of  vegetables. 

"  He  was  the  friend  of  Dr.  WoUaston,  and  at  the  same  time  his  rival 
in  the  manipulation  and  analysis  of  email  quantities.  AYaOi)  IP  cpt^ 
^Jt  ffpoToc<rt.  Mr.  Smithson  frequently  repeated  au  occurrence  with 
much  pleasure  and  exultation,  as  exceeding  anythiug  that  could  be 
brought  into  competition  with  it }  and  this  must  apologize  for  my  in- 
troducing what  might  otherwise  be  deemed  an  anecdote  too  light  and 
trifling  on  sucli  an  occasion  as  the  present. 

"  Mr.  Smithson  declared  that  hapt)euiDg  to-  observe  a  tear  gliding 
down  a  lady's  cheek,  he  endeavored  to  catch  if  on  a  crystal  vessel;  that 
one-half  of  the  drop  escaped,  but  having  preserved  tlie  other  half  he 
submitted  it  to  reagents,  and  detected  what  was  then  called  microcosmic 
salt,  with  muriate  of  soda,  and,  I  think,  three  or  fonr  more  saUne  sub- 
stances, held  in  solution. 

'PiiUMO^hioal  ifof  ttflxe,  1830,  vol.  vii,  p.  42. 
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•'  For  many  years  past  Mr.  Smithson  bas  resided  abroad,  principally, 
I  b^eve,  on  account  of  bis  health;  but  be  carried  with  him  the  esteem 
and  regard  of  various  private  Meuds,  and  of  a  still  larger  number  of 
persona  who  appreciated  and  admired  hia  acqaiiementa."  " 

This  tribute  to  bis  memory  and  worth  sbowa  the  high  standing  Smith- 
aon  had  attained  in  the  estimation  of  his  compeers,  and  that  be  secured 
the  fidelity  and  affection  of  bis  dependants  is  evinced  by  the  care  with 
which,  in  hia  will,  he  provides  a  reward  for  their  attachment  and  services. 

"  It  has  been  the  lot  of  the  greatest  part  of  those  who  have  excelled  in 
adence,"  says  Dr.  Johnson,  *'  to  be  known  only  by  their  own  writings,  and 
to  have  left  behind  them  no  remembrance  of  their  douestic  life  or  pri- 
vate transactions,  or  only  such  memorials  of  particular  paga^es  as  are 
on  certain  occasions  necessarily  recorded  in  public  registers.'* 

To  the  same  eQcct,  Wilson,  in  his  life  of  Cavendish  (the  warm  friend  of 
Smitlison),  remarks:  "So  careless  has  bis  own  country  been  of  his  mem- 
ory that  although  he  was  for  some  fifty  years  a  well-Iuiown  aad  veay  dis- 
tinguishe*!  Fellow  of  the  Uoyal  Society,  a  member  for  a  lengthened  period 
of  the  French  Institute,  and  an  object  of  European  interest  to  men  of 
Bcience,  yet  scarcely  anything  can  be  learned  concerning  bis  early  history. 
This,  no  doubt,  is  owing  in  great  part  to  bis  own  dislike  of  publicity,  and 
to  the  reserve  and  love  of  retirement  which  strongly  characterized  him. 
Long  before  bis  death  however,  he  was  so  conspicuous  a  person  in  the 
Bcieatifio  circles  of  London  that  the  incidents  of  his  early  life  might 
readily  have  been  ascertained.  They  were  not,  it  should  seem,  inquired 
into  by  any  biographer."! 

This  is  eminently  true  of  Smithson.  We  are  unfortunately  debarred 
from  acquiring  an  intimate  knowledge  of  bis  personal  traits  and  peculi- 
arities by  the  absence  of  an  autobiography,  or  even  of  any  sketch  of  bis 
life  by  his  friends.  For  this  reason  we  are  more  ready  to  avail  ourselves 
of  every  &ct  in  regard  to  him  that  can  be  ascertained,  however  trivial  or 
insignificant  any  one  of  these  might  otherwise  be  k  msidered.  Even  an 
inventory  of  his  wardrobe  and  a  schedule  of  his  personal  property  pos- 
sesses an  interest  and  serves  at  least  to  gratify  a  natural  curiosity.  Such 
a  list  has  recently  been  found  as  certified  by  the  English  consul  at  Glenoa, 
after  the  death  of  Smithson,  with  a  valuation  of  tbe  different  articles : 

A  carriage,  complete 2, 600  00 

Twenty-six  silver  forks,  one  salad  fork,  eight  desert  spoons, 
eighteen  sprans,  four  sauce-ladles,  one  soup  ladle,  four  salt 
8|>oons,  ttiree  sugar  ladles,  one  tea  shell,  three  silver-head 
corks,  two  silver  vessels,  one  toasting  fork,  weighing  in  all 
193J  ounces  of  silver,  valued  by  Mr.  A.  Canissa,  a  goldsmith  1, 050  00 
An  English  gold  repeater 200  00 

■  Tbe  PkOoMtpkieal  Magatint,  JsDnary-Jnne,  i83I,  toI.  iz,  p.  41. 
tOeorge  WilMn.    L\ft  of  Henry  Cavmdith.    London,  185L 
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A  Geneva  gold  watch 60  00 

Two  gold  sDuff-boxes,  one  tootlipick  case,  and  two  shirt  but- 
tons         417  00 

One  pin  with  sixteen  small  diamonds 33  34 

One  ring  with  composition  set  in  diamonds ■  60  73 

One  ring  of  agate 3  40 

One  ring,  cameo,  head  of  a  Moor 50  00 

Two  small  boxes,  one  of  tortoise  shell,  the  other  of  amber. . .  6  30 

One  gold  ring , 13  00 

One  small  silver  pick  case 6  00 

A  clasp  of  gold  with  hair 16  67 

A  clasp  with  diamonds 203  31 

A  pin  with  hair  and  diamonds 45  67 

A  cameo 50  00 

A  ring  with  diamonds 92  00 

Sixteen  shirts,  nineteen  cravats,  forty-four  pocket  handker- 
chiefa,  thirteen  pairs  of  stockings,  three  nightcaps,  two 
pair  of  drawers,  two  pair  of  sheets,  three  pillow-cases,  seven 
waistcoats,  two  flanuel  waistcoate,  six  pair  pantaloons,  two 
cloth  pantaloons,  three  coats,  one  nightgown,  one  dressing 

coat,  two  pair  braces,  four  pair  gloves 400  00 

One  telescope  60  00 

Man  J  smalt  articles 100  00 

Two  pasteboard  boxes  containing  medals,  coins,  stones,  &c 

One  parcel  containing  papers  relative  to  the  Grand  Canal* . .,. 

Several  parcels  of  papers  and  five  books 

112  J^apoleons  in  gold  and  34  francs  60  centimes,  in  the  hands 

of  Messrs.  Gibbs  &  Co ;....     2,274  60 

Cash  in  hands  of  Messrs.  Gibbs  &  Co   3,634  74 

One  parcel,  thirteen  certificates  Spanish  stock, 
Paris,  4th  September,  1832,  350  piastres  rente 

d*Espagne,  l>ar  value,  francs  24, 097  60,  valued  at 3, 780  00 

Promissory  note  for  293  francs,  dated  1st  June,  1824,  due  by 

Alesis  Silenne 295  00 

Bond  for  20,000  francs,  dated  8tb  July,  182S,  due  by  Sailly 

&  Sceur,  of  Paris 20, 000  00 

Bill  for  2,000  francs,  dated  Sth  October,  1822,  drawn  by  Mr. 

Sailly,  accepted  by  Mr.  Smithson 2, 000  00 

Banknote  for  £100,  Xo.  14419, 19th  December,  1827,  in  the 

hands  of  Messrs.  Gibbs  &  Co 2, 600  00 

Parcel  containing  accounts  and  letters  from  Messrs.  Dmm- 
mond  &  Co. 

*  The  Grand  Canal  is  90  miles  io  leogth,  noitiog  the  riv«n  Trent  and  U«rsey,  with 
bnnohes  to  the  Seveni,  to  Oifurd,  <&o.  It  trab  profmaod  by  Ur.  Wedgwood,  aod  waa 
the  aeooud  one  made  In  England. 
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Very  few  of  these  nrticles  were  transferred  to  Mr.  Kusb,  the  agent  of 
the  United  States  GovetDment,  who  received  the  bequest.  His  eoamer- 
stion  of  the  i>er80Da1  effects  of  SmitbsoD  is  as  follows : 

'*A  large  tmnk;  a  box  containing  sundry  specimens  of  minerals;  a 
b.'BHs  instrument ;  abox  of  minerals;  aboxof  chemical  glasses;  apacket 
ofminerals;  a  glass  vinegar-cruet;  astonemortar;  apairofsUverpIated 
candlesticks  and  branches ;  a  pair  of  silver-plated  candlesticks  without 
branches;  a  hone,  in  a  mahogany  case ;  a  plated-wire  flower-basket ;  a 
plated  coffee-pot;  a  small  plated  coffee-pot;  a  pair  of  wine-coolers;  a 
pair  of  small  candlesticks ;  two  pair  salt-cellars ;  a  bread-basket ;  two 
pair  vegetable  dishes  and  covers;  a  large  roand  waiter;  a  large  oval 
waiter ;  two  small  oval  waiters ;  two  plate-warmers ;  a  reading  shade ; 
a  ^n  ;  a  mahogany  cabinet ;  two  portraits  in  oval  frames ;  a  china  tea- 
service,  consisting  of  twelve  cups  and  sancers ;  six  coffee-cnps ;  a  tea- 
pot; a  slop-basin;  a  sugar-basin  and  lid ;  twoplates;  amilk-jug;  atea- 
canister;  two  dishes ;  a  landscape  in  a  gilt  frame ;  a  Deiby-spar  vase; 
aChinatnb;  apieceof  fluor-spar;  apairofglasscaudlesticks;  amarble 
bast ;  sundry  books  and  pamphlets ;  two  large  boxes  filled  with  speci- 
mens of  minerals  and  manuscript  treatises,  apparently  in  the  testator's 
handwriting,  on  various  philosophical  subjects,  particularly  chemistry 
and  mineralogy.    Eight  cases  and  one  tmnk  filled  with  the  like." 

With  reference  to  a  gim,  pieces  of  china,  and  articles  of  a  miscella- 
neous natnre  belonging  to  Smithsou,  Mr.  liusb  was  informed  by  his  at- 
torneys that  they  were  taken  in  possession  by  liis  nephew,  Henry  James 
Haugerford. 

Mr.  Bash,  in  one  of  his  dispatches  to  the  State  Department  (Jaly  14, 
1838),  says :  "  The  boxes  and  trunk  are  to  go  on  shipboard  to-day.  Be> 
fore  knowing  anything  of  their  contents,  I  thought  proiier  to  have  them 
opened  and  examined  In  the  presence  of  oar  consul  and  two  other  per- 
sons. A  large  portion  of  the  contents  proved  to  be  unimportant;  never- 
theless, all  will  be  delivered  over  on  my  arrival  as  1  received  tJiem,  ex- 
cept to  have  them  better  packed  for  a  sea  voyage,  and  so  as  to  prevent 
further  injury  to  that  which  time  aud  bad  packing  have  already  done  to 
tbem." 

These  articles  remained  in  the  Xew  York  cnstom  house  from  the  20th 
of  August,  1838,  antil  June,  1841,  when,  at  the  earnest  solicitation  of 
the  ^National  Institute  of  "Washington,  they  were  sent  to  the  latter  city. 

The  tnmk  contained  manascripts  and  clothing,  the  latter  consisting  of 
the  following  articles,  according  to  a  list  found  among  the  papers  or  the 
National  Institute :  "1  net  shirt,  4  sheets,  11  napkins,  5  light  vests,  1 
bog,  4  roundabouts,  5  light  pants  and  short  breeches,  1  bib,  3  drawers, 
3  pair  garters,  2  light  coats,  1  cloth  overcoat,  1  cloth  military  coat,  1 
cloth  hunting  coat,  1  cloth  cloak,  1  cloth  surtoat,  1  cloth  pair  of  pants, 
2  cloth  vests,  4  pair  stockings,  X  chapeaa." 

The  <dotbiDg  was  nearly  ruined  by  moths,  and  was  presented  to  an 
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orpluui  aaylnm.  An  examiaation  of  the  effects  was  made  by  a  committee 
of  the  KatioDal  iDatitute,  who  made  the  followiog  report  as  to  part  of 
them:  "A  cabinet,  coDsistiiig  of  a  choice  and  beautiful  collection  of 
miDerals,  comprisiDg  probably  eight  or  ten  thonaand  specimens.  These, 
though  generally  small,  are  exceedingly  perfect,  and  constitnte  a  very 
complete  geological  and  mineralogical  seriea,  embracing  the  flneet  varie- 
ties of  crystallization,  rendered  more  valuable  by  accompany  jig  figures 
and  descriptions  by  Mr.  Smithsou,  and  in  his  own  handwriting.  Thecab- 
inetalso  contains  a  valuable  suite  of  meteoric  stones,  which  appear  to  be 
specimens  of  most  of  the  meteorites  which  had  fallen  in  Europe  during 
several  centuries." 

Mr.  Francis  Marboe,  jr.,  himself  an  expert  mineralogiot,  in  a  letter  to 
the  American  Philosophical  Society,  4th  Angnst,  1841,  says  *'that 
among  the  valnable  things  contained  in  the  Smithson  boxes  were  found 
a  saperb  collection,  and  very  large,  of  precions  atones  and  exquisite  crys- 
tallized minerals,  forming,  as  far  as  I  can  judge,  decidedly  the  richest 
and  rarest  collection  in  this  country." 

A  medallion  was  found  among  his  effects  to  which  were  attached  the 
words  "my  likeness,"  written  in  Smlthson's  own  hand.  From  tliis  has 
been  engraved  the  portrait  published  by  the  Institution,  the  great  seal 
ordered  by  the  first  Board  of  Kegents,  and  the  vignette  which  appears 
on  all  the  Smithsonian  publications.  The  original  steel-plate  portrait, 
engraved  by  J.  W.  Paradise,  of  New  York,  in  1847,  was  destroyed  by 
flro,  but  it  was  finely  reproduced  for  the  Institution  by  Charles  Burt,  of 
Kfiw  York,  in  1879. 

A  full-length  portrait  (abont  onefonrth  size)  in  oil,  of  Smithson,  rep- 
resenting him  in  the  costume  of  an  Oxford  student,  was  purchased  by 
the  Institution  in  1850,  for  thirty  guineas,  fitim  the  widow  of  John  Fitall, 
a  former  servant,  to  whom  Smithson  granted  an  annuity  in  his  will. 

Still  later,  in  1878,  the  Institution  purchased  from  Mr.  George  Henry 
De  la  Batut,  of  France,  a  beautiful  miniature  in  oil,  on  ivory,  painted  by 
Johns,  on  the  lltb  of  May,  181<i,  at  Aix-la-Chapelle. 

The  effects  of  Smithson  were  exhibited  in  the  Patent  Office  building, 
Washington,  until  18o8,  when  they  were  transferred  to  the  Smithsonian 
Institute,  where  they  were  unfortunately  destroyed  by  fire  on  the  24th 
of  January,  1865,  with  the  exception  of  his  books,  a  very  few  manu- 
script notes  on  minerals,  and  an  oil  painting  of  a  landscape.  A  list  of 
these  books  now  in  the  Instiiution  will  be  found  in  the  appendix.* 

The  following  articles  are  enumerateil  as  the  contents  of  case  23  in 
Alfred  Hunter's  "  Popular  Catalogue  of  the  Extraordinary  Curiosities  in 
the  NLitional  Institute,  arranged  in  the  building  belonging  to  the  Patent 
0£Bce,"1855: 

"  Silver  plate  with  coat  of  arms  of  the  Northumberland  family ; 
chemical  apparatus,  test-cups,  &c;  thermometer,  snuff-box,  portrait  of 

*  See  Appendix— Note  6.  ,-.  , 
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Sfflitbson's  father,  scales,  umbrella-case,  and  riding-whip,  Bwonl-belt  and 
{dnme,  silv^er  spoons  and  batter-knife,  ornamented  spoola  for  winding 
fiold  wire,  copper  plate  with  bis  uameengraved  on  it;  minerals  of  SmiCh- 
UD,  a  very  saperb  collectioo,  though  small;  silver  candlestick ;  an  ele- 
gant service  of  silver,  containing  a  great  many  pieces.  These  are  all  / 
very  much  discolored  by  sulphoroos  gaa.  A  marble  head  of  Saint  Ce--  ; 
(ilia,  by  Thorwaldsen,  presented  to  Mr.  Smithson  at  Copenhagen  by 
Dr.  Brandis,  physician  to  the  Sing  of  Denmark.  A  fine  old  original 
painting  by  Bcrgham,  cattle  piece,  peasants,  &c. ;  an  old  building  in  the 
distance.  Its  sabject  is  rustic  and  familiar  life.  The  treatment  is 
chaste  and  mellow.  The  depth  of  the  foreground  is  really  surprising, 
taA  appears  to  be  produced  without  an  effort ;  the  background  is  trans- 
pireiit  and  aerial ;  the  middle  distance  sober  and  clear ;  the  atmosphere 
■ad  vapors  pellncid  and  tremulous ;  the  quiet  and  docile  animals,  the 
groups  of  peasantry,  and  the  strongholds  of  power  are  equal  to  any 
other  great  effort  of  the  celebrated  Bergham.  Many  specimens  of  pet- 
ttflHl  wood.  Notice  several  beantil'ul  specimens  of  marble,  which  It 
vonld  be  difficult  to  distinguish  fVom  a  fine  landscape  painting,  (ilass 
model  of  the  great  Bossian  diamond,  valued  at  about  600,000  pounds 
Kerling." 

fn  an  "Account  of  the  Smithsonian  Institution,  Ac,"  by  Wm.  J.  Rhees, 
published  in  Washington  iu  1850,  the  following  statement  is  made; 

"In  the  room  used  by  the 'Regents'  and  the  'Establishment' as  a 
hall  for  their  meetings,  are  now  dpijosited  the  jiersonal  effects  of  James 
Smithson.  Here  may  be  seen  his  trunks,  umbrella,  walking-cane,  sword, 
plnine,riding-wbip;  asetofsUver-plate;  aminiaturechemicallaboratory, 
which  he  need  when  travelling;  thermometers,  snuff-box,  scales,  candle- 
sticks, &c.  Hanging  in  this  room  is  an  original  painting  by  Bergham, 
»  mral  scene,  the  property  of  Smithson,  a  marble  head  of  St.  Cecilia,  by 
Ihorwalsden,  &cJ* 

The  will  of  Smithson  was  prepared  by  him  on  the  23d  October,  1826, 
vbile  residing  in  Bentinck  street.  Cavendish  Square,  London,  three  years 
before  his  death,  showing  that  it  was  made  with  deliberation  and  cod- 
flnned  by  mature  reHecCion.  Its  provisions  are  in  some  respects  so  re- 
markable that  they  liave  been  attributed  to  a  mere  whim  or  eccentricity 
(rf  character;  but  knowledge  of  the  man  as  a  scientific  investigator, 
ucostomed  to  the  use  of  precise  language,  fond  of  the  most  minute  de- 
tails, and  yet  of  broad  and  comprehensive  views,  precludes  this  infer- 
ence. An  interesting  cirenmstance  has  come  to  light  from  a  recentcare- 
M  examination  of  the  books  in  Smitlison's  library.  A  volume  has  been 
finnd  entitled  "Plain  advice  to  the  pubhc,  to  ikcilitate  the  making  of 
their  own  wills,  with  forms  of  wills,  simple  and  elaborate,  containing 
■Imoet  every  description  of  bequest,  especially  the  various  modes  of  set- 
thng  property  for  the  sole  use  and  benefit  of  married  women  for  their 
lives,  with  powers  of  appointment  to  them  by  deed  or  will ;  tables  of  the 
■tamp  duties  on  probates  uid  letters  of  administration;  special  roles 
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and  tables  regardiug  the  wills  and  letters  of  administratioo  of  petty 
officers,  seamen,  and  marines,  and  a  chapter  of  usefal  hints  to  persons 
about  to  make  their  own  wills ;  the  whole  illustrated  with  explanatory 
notes  and  remarks,  being  an  intelligible  and  complete,  thoagh  sammary, 
espIanatioD  of  the  law  of  wills  and  testaments.'  By  tbe  author  of 
'Plain  iostractiona  to  executors  and  administTators.'"  Loodou,  1826, 
Svo.,  94  pages. 

It  is  noticeable  that  this  book  was  published  in  the  same  year  in  which 
Smithsou  made  his  will,  and  that  it  was  carefully  studied  Is  evident 
from  his  marginal  notes,  and  the  fact  that  he  adopted  its  phraseology 
in  providing  an  annuity  to  his  faithful  servant.  His  words  were  not 
only  chosen  to  accord  with  the  forms  of  law,  but  with  strict  regard  to 
tbe  meaning  and  scope  of  the  language  used.  The  will,  moreover,  is  in 
the  testator's  own  handwriting. 

It  is  an  interesting  snbject  of  speculation  to  consider  the  motives 
which  actuated  Smithsou  in  beqaeatbiug  his  fortune  to  the  United 
States  of  America  to  found  nn  institution  in  the  city  of  Washington. 

He  is  not  known  to  have  had  a  single  correspondent  in  America, 
and  in  none  of  hia  papers  is  found  any  reference  to  it  or  to  its  distin- 
guished men.*  It  has  been  alleged  that  he  was  more  fri«  ndly  to  mon- 
archical than  to  republican  institutions,  but  there  appears  to  be  no  foun- 
dation for  this  opinion.  It  is  more  probable  that,  lining  at  a  time  when 
all  Europe  was  convulsed  with  war,  when  the  energies  of  nations,  the 
thoughts  of  rulers,  and  the  lives  of  millions  were  devoted  to  efforts  for 
conquest  or  to  perpetnate  despotism,  he  turned  to  the  tree  American 
Bepublic,  where  he  could  discei^  the  germs  of  rising  grandeur,  the  ele- 
ments oT  enduring  prosperity,  and  the  aspirations  of  coming  generations. 
He  undoubtedly  felt  that  in  the  United  States  there  would  be  wider  scope 
for  the  promotion  of  knowledge,  and  that  in  this  new  country  there 
wonid  always  be  free  thought  and  indefinite  progress.  By  selecting 
tbe  nation  itself  as  the  depository  of  his  trust  he  paid  the  highest  com- 
pliment to  its  intelligCDce  and  integrity,  and  testified  his  confidence  in 
republican  institutions  and  his  faith  in  their  perpetuity. 

The  period  in  which  Smithson  lived  was  not  less  marked  by  the 
gloom  occasioned  by  long-protracted  and  almost  universal  war,  and 
the  e^ctent  and  rapidity  of  its  social  changes,  than  by  the  luster  of 
its  brilUant  discoveries  in  science  and  its  useful  inventions  in  the  arts. 
The  leaders  of  contending  nations,  who  had  long  absorbed  the  atten- 
tion of  Europe  by  their  struggles  for  dominion,  were  at  last  forced  to 
reliuquish  some  of  their  honors  to  the  great  philosophers  whose  achieve- 
ments then  illuminated  the  page  of  history,  and  which  have  not  since 
been  surpassed.    It  was  pre-eminently  a  period  of  activity  of  thought, 

'There  are  only  two  books  in  SmithBoa'slibrarji  containing  references  to  the  United 
States.  Extracts  trom  theae  relative  t^i  tbe  oit;  of  Wosbington  lura  given  in  tiie  Ap- 
pendis,  Note  9. 
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of  fertility  of  invention  and  of  orif^al  research.  Pure  abstract  science 
bad  nuiny  illustrioos  votaries,  and  the  practical  ap)>lication  of  its  tratlis 
gave  to  the  world  many  of  the  great  inventions  by  means  of  wkich  civiliza- 
tion has  made  such  immense  and  rapid  progress. 

Kot  only  were  individual  efi'orts  for  tlie  welfare  of  humanity  made, 
but  a  spirit  of  association  was  developed  and  uumei'ona  urganizatious 
formed,  having  for  their  object  the  promotion  of  scieu<:e,  education,  and 
philanthropy.  The  few  existing  societies  also  became  inspired  with 
new  life  and  rigor.  The  "Koyal  Society  of  Loudou"  entered  upon  its 
most  brilliant  epoch  and  became  the  fomitiiiu  and  center  of  intellectual 
progress.  "The  Boyal  Institution  of  Great  Britain,"  chiefly  indebted 
for  its  origin  to  an  American,  was  founded  in  1800,  "Ibr  diffusing  the 
knowledge  and  facilitating  the  general  iutroiluction  of  useful  mechanical 
inventions  and  improvements  and  for  teaching  by  courses  of  philosoph- 
ical Icctnres  and  experiments  the  api)1ication  of  science  to  the  common 
purposes  of  life."  A  glance  at  the  names  of  a  few  of  the  great  organi- 
zations instituted  in  different  parts  of  the  world  at  the  close  of  tlie  last 
and  beginning  of  the  prcscDt  century  will  show  the  remarkable  scien- 
tific activity  of  that  period  and  the  direction  of  thought  towards  the 
establishment  of  permanent  institutions: 

1782.  .Royal  Irish  Academy.  1812.  Royal  Academy  of  Scieuces 

1784.  Royal  Aiiiatic  Society.  of  Berlin  (reorganized). 

1788.  Linnean  Society.  1816.  The  French  Academy  of  Sci- 

1788.  Soci4t4  Philomatique.  ences  (reorganized). 

1795.  Soci<5t6  Philotechnique.  1818.  AcademyofJfaturalScieuces, 

1799.  Academy  of  Sciences,  Lisbon.  Philadelphia. 

1800.  Royal  Institution  of  Great  1819.  Philosophical  Society,  Cam- 

Britain,  bridge. 

1805.  Soci6t4  Anthropologiqne,  1820.  Royal  Astronomical  Society. 

Paris.  1821,  Soci^te  Imp6riale  de  GOogra- 
18l>7.  Gei^logicalSocietyofLondon.  pUie,  Paris. 

180U.  Royal  Institute  of  the  Low  1822.  Socit'te  Asiatique,  Paris. 

Countries.  1825.  Socic'ttS  Royale  des  Antiquai- 
1812.  Literary  and   Philosophical  res  duNord,  Copenhagen. 

Society,  Liverpool.  182C.  Zoological  Society,  London. 

The  remarkable  advances  made  iu  science  at  this  epoch  were  thus 
alluded  to  by  Arago  in  his  eulogy  en  Thomas  Young: 

"  Iu  a  short  apace  of  time  the  Academy  has  lost  from  the  list  of  its 
membera,  Herschel,  whose  bold  ideas  on  the  structure  of  the  universe 
have  acquired  every  year  more  of  probability,  Piazzi,  who,  on  the  first 
day  of  the  present  century,  presented  oar  solar  system  with  a  new  planet; 
Watt,  who,  if  not  the  inventor  of  the  steam-engine,  was  at  least  the 
creator  of  so  many  admirable  contrivances  by  the  aid  of  which  the  lilUe 
instnuneDt  of  Papin  has  become  the  most  ingenious,  the  most  useful,  the 
most  powerful  means  of  applying  industry ;  Tolta,  who  has  been  immor- 
8.  Mis.  54 11  ,  C.OO'^lc 
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talized  by  hia  electric  pile;  Davy,  equally  celebrated  for  the  decomposi- 
tion of  the  alkalies,  and  for  the  invaUiable  safcty-lampof  the  miner;  Wol- 
loston,  whom  the  English  called  "the  Pope,"  because  he  never  proved 
fallible  in  any  of  his  numerons  experiments  or  of  his  snbtle  theoretical 
speciilationH ;  Jenner,  lastly,  whose  discovery  I  have  no  need  to  extol  in 
the  presence  of  fathers  of  families." 

Cuvier  also  made  the  following  imposing  retrosiKJct  of  the  scientific 
achievements  of  this  era  in  bis  eulogy  on  Haiiy : 

"The  laws  of  a  geometry,  as  concise  as  comprehensive,  extended  over 
the  entire  heavens;  the  boundaries  of  the  universe  enlarged  and  its 
spaces  peopled  with  unknown  srars;  the  courses  of  celestial  bodies  deter- 
mined more  rigorously  than  ever,  both  in  time  and  space ;  the  earth 
weighed  as  in  a  balance;  man  soaring  to  the  clouds  or  traversing  the 
seas  without  the  aid  of  winds;  the  intricate  mysteries  of  chemistry  re- 
ferred to  certain  clear  and  simple  facts;  the  hst  of  natural  existences 
increased  tenfold  in  every  species,  and  their  relations  irrevocably  fixed 
by  a  survey  as  well  of  their  internal  as  external  stracture;  the  history 
of  the  earth,  even  iu  ages  the  moat  remote,  explored  by  meiins  of  its  own 
monuments,  and  shown  to  be  not  less  wonderful  in  fact  than  it  might 
have  appeared  to  the  wildest  fancy:  such  is  the  grand  and  unparalleled 
spectacle  which  it  has  been  our  privilege  to  contemplate." 

While  scientific  thought  and  discovery  were  thus  being  advanced, 
attention  was  directed  to  the  great  ignorance  of  the  masses.  The  idea 
of  universal  dilFusion  of  knowledge  bad  been  unknown  in  Enghind,  and 
many  of  the  upper  classes  of  society  cherished  and  avowed  a  deeply 
rooted  dislike  to  the  education  of  the  poor,  as  "tending  to  discontent 
and  an  overthrow  of  that  orderly  subordination  without  which  society 
cannot  exist."  Tlie  principle  was  held  by  many,  and  considered  indis- 
putable, that  "  the  ignorance  of  the  people  was  necessary  to  their  obe- 
dience to  law."" 

The  period,  however,  was  one  in  which  revolution  was  commencing  in 
all  directions.  Many  of  the  old  landmarks  of  thought,  opinion,  and  fact 
were  in  process  of  removal  and  new  ones  were  rapidly  becoming  estab- 
lished. The  progress  and  results  of  mechanical  invention  were  pro- 
ducing great  social  changes.  Lord  Brougham's  "Treatise  on  Popular 
Education,"  first  published  in  January,  1825,  had  reached  its  twentieth 
edition  in  the  following  year.  His  vigorous,  eloquent,  and  practical 
appeals  to  his  countrymen  were  exciting  universal  attention,  and  through 
his  eObrts  the  first  of  the  useful  and  popular  Mechanics'  Institutes  was 
established,  the  University  of  London  was  founded,  and  book  clubs,  read- 
ing societies,  and  scientific  lectures  were  organized. 

At  the  openiug  of  the  session  of  Parliament  in  1828,  he  jiroclaimed 
that  it  was  unconstitutional  that  almost  the  whole  patronage  of  the 
State  should  be  placed  in  the  hands  of  a  mUitary  premier.  The  con- 
cluding passage  of  his  speech  ran  throngh  the  country,  and  dwelt  for- 
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«TOT  in  men's  minds  in  its  axiomatic  power.  "There  had  been  periods 
vhea  the  country  heard  with  diBmay  that  the  soldier  was  abroad.  That 
la  Dot  tbe  case  now.  Let  the  soldier  be  ever  so  mnch  abroad,  in  the 
preaeQt  age  he  could  do  nothing.  There  is  another  person  abroad — a 
lees  important  person,  Id  tbe  eyes  of  some  an  iosigniflcant  person,  whose 
labours  bave  tended  to  produce  this  state  of  ttiiugs — the  schoolmtater  it 
lArvad."* 

Lord  Broagham  had  declared  that  "to  inatmct  the  people  in  tbe  mdi- 
menta  of  philosophy  would  of  itself  be  aa  object  sufficiently  brilliant 
to  allure  the  noblest  ambition.  To  promote  these  ends  aud  ta  nbtain 
for  the  great  body  of  his  fellow-creatures  that  high  improvement  which 
both  their  nnderstanding  and  their  morals  fitted  them  to  receive,'*  he 
ni^ed  npoD  tbe  consideration  of  the  men  of  wealth  of  Britain.  "  Such 
a  one,  however  averse  by  taste  or  habit  to  tbe  tnrmoit  of  pabljc  aflairs, 
or  the  more  onliuary  strifes  of  tbe  world,  may  in  all  quiet  and  inno- 
cence eujoy  the  noblest  gratification  of  which  tbe  most  aspiring  nature 
is  snsceptible ;  he  may  influence  by  his  single  exertions  tbe  character  and 
the  fortunes  of  a  whole  generation,  and  thus  wield  a  power  to  be  envied 
even  by  vulgar  ambition,  for  the  extent  of  its  dominion ;  to  be  cherished 
by  rirtae  itself,  for  the  unalloyed  blessings  it  bestows."  He  pressed  the 
subject  on  the  attention  *'of  aU  men  of  enlightened  views,  who  value  tbe 
real  improvement  of  their  fellow-creatures  and  tbe  be«t  interests  of  their 
eonutry."  He  appealed  to  public-spuited  individuals  to  promote  the  dif- 
fusion of  knowledge  and  the  cultivation  of  intellectual  pursuits  by  devot- 
ing some  of  their  means  to  these  objects,  aud  showed  bow  much  money 
had  been  misapi>lied  by  benevolent  persons  in  sustaining  certain  chnrita^ 
ble  iustitutious  which  only  tended  to  increase  the  number  of  the  poor  and 
dependent  classes. 

The  *'  Society  for  the  Diffusion  of  Useful  Knowledge"  was  established 
in  April,  1&'25,  aud  at  ouce  entered  upou  a  career  alike  brilliant  and  suc- 
cessful. "  Its  publications,"  says  the  Edinburgh  Review,  f  "  undoubteilly 
form  by  far  the  most  important  of  the  contributions  from  men  of  science 
and  letters  to  the  instruction  and  improvement  of  mankind."  "Its  efibrts 
were  to  be  extended  until  knowledge  ha<l  become  as  plentiful  and  as 
universally  diffused  as  the  air  we  breathe." 

It  cannot  be  doubteil  that  Mr.  Smitbson  became  impressed  with  the 
prevailing  and  newspirit  of  his  age,  and,  recognizing  as  a  man  of  science 
tbe  inestimable  value  of  knowledge  and  the  importance  of  its  universal 
diffosion,  wrote  the  words  of  bis  wUl  bequeathing  his  whole  fortune  "/or 
the  increase  and  difftmon  of  knowledge  among  men." 

At  one  period  of  his  life,  and  when  an  active  member  of  the  Boyal 
Society,  he  purposed  leaving  his  fortune  to  that  body  for  the  promotion 

*  Chu.  Knight's  Ptmaga  of  a  WvrlA*g  Ufa.    London,  Tol  8,  p.  66. 
ffSiMwyft  Baiaw,  ToL  zlvi,  1B2T,  p.  343. 
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of  acience,*  bat  it  is  said  that  a  disagreemeat  with  the  coancil  of  tlie  ek>- 
uiety  on  account  of  the  uon-acceptaDce  of  one  of  hia  x>aper8  probably  led 
him  to  abandon  the  idea.  ThiBeircamstance  is  of  importance  as  indicat- 
ing the  bent  of  his  mind  and  the  mode  in  which  he  proposed  to  benefit 
mankind.  The  difflcnlty  referred  to,  however,  nndonbt«dly  led  him  to 
give  broader  scope  to  his  plan,  and  to  choose  a  tmstee  for  his  endow- 
ment who  would  be  hampered  by  no  conventional  or  traditional  restric- 
tions, and  wlio  wonld  noderstand  and  cany  oat  Ms  pnrposee  in  the  most 
liberal  ami  practical  mauner.t 

It  is  peculiarly  gratifying  to  Americana  to  remember  that  the  JirH 
award  made  by  the  Council  of  the  Eoyal  Society  of  the  Copley  medal,  the 
most  honorable  within  its  gift,  was  to  our  own  countrymau,  Benjamin 
Franklin,  who  was  adjudged  to  be  the  author  of  the  most  important 
scientific  discovery.  On  this  occasion  the  president  of  the  society  stated 
that  the  coancil,  "keeping  steadily  in  view  the  advancement  of  science 
and  useful  knowledge,  and  the  honor  of  the  society,  had  never  thought 
of  coutining  the  benefaction  within  the  narrow  limits  of  any  particular 
country,  much  less  of  the  society  itself." 

As  this  waa  the  spirit  of  the  leading  scientific  organization  In  existence, 
of  which  Smithsou  himself  was  an  active  and  honored  member,  he  well 
exemplified  its  lil>eral  principles  by  triinsferriug  his  foundation  of  a  gr^^ 
estabiishmeDt  for  the  '*  increase  and  diffusion  of  knowledge  among  men" 
from  London  to  the  city  of  Washington. 

Smithson  received  a  large  estate  from  his  half  brother,  Colonel  Henry 
Louis  Dickinson,  in  trust  for  the  benefit  of  the  son  of  this  brother  as 
well  as  of  his  mother.  To  this  nephew,  to  whom  he  was  probably 
attached,  or  because  he  had  derive<l  a  large  part  of  his  fortune  from  his 
&ther,  he  left  his  whole  fortune.  Contingent  on  the  death  of  this  young 
man,  he  made  the  remarkable  provision  of  an  establishment  in  the  United 
States  which  has  secured  for  him  the  distinction  of  bciug  a  benefactor  of 
mankind, 

'The  chnrtec  stAtea  that  the  Royal  Society  was  founded  (or  the  imprnvemeDt  of 
natnral  knoaUdge.  This  epitbet  natural,  Dr.  Paris  remark-,  "  vaa  intenilf d  to  imply 
a  meaaiiig  of  nhich  ver;  few  peninDa  are  aware.  At  tbe  period  ol  the  e«tabliahnieDt 
of  the  BOcietf  the  BTtB  of  witchcraft  anil  divinatioDB  were  very  extensively  enoonraged, 
and  tbe  word  natural  was  therefore  Introdnceil  \a  con  trad  istiact  ion  to  nipemaiiiral." 
Hooke,  the  preeident,  declared,  in  16(53,  that  "  tbe  bneineM  and  design  of  tbe  Boyal 
Society  waa  to  impiove  tbe  knowledge  of  natoral  things,  and  all  nsefnl  arte,  nianabc- 
tnrea,  meohanlck  praotlaea,  eogyoes  and  iaveotions  by  experimeota — (not  meddliDC 
with  divlDity,  metapbjaics,  moralls,  politicks,  graniiDar,  rhetoriok,  or  logick.)" 

Dr.  WollaaUiD  had  made  a  gift  of  £1,000  to  the  Royal  Society,  tbe  interest  of  whioli 
wae  to  be  annually  applied  tomarda  the  eocoaragement  of  experiments. 

t "  Oar  ooantrymen  do  not  believe  that  America  is  more  advanced  in  knowledge  wid 
refinement  than  Enrope;  hot  they  know  that,  with  slight  divergencies,  both  bemi- 
epheres  are  in  this  respeot  nearly  abreast  of  each  other.  And  they  know  that,  both 
being  yet  far  from  the  goal,  their  geoerons  traosatltinUo  rivals  start  noenonmbered  by 
many  old  prejadices  and  social  trammels  which  we  cannot  here  escape  fiom."— (Tail's 
Edinburgh  Magatiite,  1632,  p.  334.) 
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It  haa  beeD  shown  with  what  zeal  and  pleasure  Smitbson  himself  en. 
gaged  in  the  adTODvemeot  of  knowledge,  and  what  general  interest  had 
been  awakened  in  England  in  the  caose  of  scientific  organization  and 
popnlar  edncation  at  the  very  time  he  wrote  hia  will,  and  it  is  not  unrea- 
eonable,  therefore,  to  believe  that  he  contemplated  this  contingency  as 
a  very  probable  event. 

The  will  of  Smithson,  dated  October  23, 1826,  was  proved  in  the  Pre- 
rogative Court  of  Canterbury  by  his  executor,  Mr.  Charles  Drummond, 
a  London  banker,  on  the  4th  of  November,  1S29.  The  value  of  the  effects 
was  sworn  to  be  under  £120,000.* 

In  1878,  a  copy  of  a  will  also  in  Smithson*s  handwriting  was  procured 
by  the  Instittition  from  Mr.  de  la  Batut,  almost  identical  with  the  one 
recorded  in  the  courts  of  London. 

It  appears  from  this  that  the  word  heretofore  printed  Avdley  in  copies 
of  the  will  should  be  "Studley,"  and  that  thename  of  the  former  servant 
who  kept  the  Uungerford  Ilotel  at  Paris  should  be  Sailly,  and  not  Jailly. 
Id  the  record  of  the  will  at  London,  the  word  Smitbsonitin  as  the  name 
of  the  Institution  to  be  established  is  "  Smithsonean,"  but  as  it  is  very 
plainly  written  "ian"  iu  what  we  must  consider  his  original  draft,  the 
misspelling  referred  to  is  undoubtedly  due  to  an  error  of  tbe  transcriber. 
In  all  the  proceedings  in  the  court  of  chancery,  and  all  tbe  negotiations 
of  Mr.  Bush,  tbe  name  "  Smithsonian  "  has  uniformly  been  used. 

lite  first  article  of  the  will  refers  to  an  old  and  trusted  servant,  John 
Fitall,  to  whom,  in  consideration  of  his  attachment  and  fidelity.  Smith- 
eon  bequeaths  an  annuity  of  a  hundred  pounds  sterling.  This  Fitall 
died  iu  June,  1834,  having  eiyoyed  the  benefit  of  his  legacy  for  five 
years. 

Mr.  Smithson  next  directs  that  various  sums  of  money  bo  had  lent  to 
another  of  his  servauts,  Henri  Eonori  Sailly,  should  be  allowed  to  re- 
main uncalled  for  at  five  per  cent,  interest  for  five  years. 

He  then  mentions  tbe  f^t  that  all  the  money  in  the  French  five  per 
cents.  {Hrrea  de  rentes)  then  standing  in  his  own  name  and  in  that  of 
Colonel  Dickinson  was  the  property  of  his  nephew,  being  what  he  in- 
herited from  the  colonel,  who  died  on  the  22d  May,  1820,  with  what  he 
had  added  himself  to  it  from  savings  made  out  of  the  income.  To  this 
nephew,  Henry  James  Hungerford,  who  was  also  known  as  Henry  James 
Dickinson,  and  still  later  as  Baron  Eunice  de  la  Datut,  he  leaves  the 
rest  of  the  income  arising  from  his  property  during  his  life.  The  whole 
of  his  fortune  is  by  the  next  clause  of  the  will  left  absolutely  and  for- 
ever to  any  child  or  children,  legitimate  or  illegitimate,  of  the  said 
nephew  Hnngertbrd.  Bat  iu  case  of  the  death  of  bis  nephew  without 
leaving  n  child  or  children,  or  of  the  death  of  the  child  or  chHdren  he 
may  have  had  under  the  age  of  twenty-one  years  or  intestate,  he  then 
Bays: 


*  Gtntleman'i  Magazine,  ItSO,  toL  o.,  p.  275. 
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"J  bequeath  the  whole  of  my  property  to  the  United  StaU*  of  America, 
to  found  at  Washington,  under  the  name  of  the  Smithsonian  Institutioji,  an 
eatai>liakmentfor  the  increase  and  diffittion  of  knowledge  among  men.^ 

The  nephew,  Mr.  Hangerford  (aim  H.  J.  Dickinsoa),  to  whom  was 
bequeathed  a  life  interest  in  Smitbsou's  estate,  brought  an  amicable  snit 
in  chancery  against  the  executors  for  the  purpose  of  having  the  assets 
administered  under  tbe  direction  of  the  lord  chancellor,  and  these  were 
ascertained  to  be  about  £100,000  sterling.  The  income  ftom  this  prop- 
ertj-,  which  consisted  mainly  of  stock  in  the  public  funds  of  England, 
was  promptly  paid  to  young  Hnugert'ord,  who  led  a  roving  life  in  Europe, 
without  settled  habits  or  occupation,  and  died  under  the  name  of  Baron 
Eunice  de  la  Batut,  at  the  Boyal  Hotel  io  Pisa,  Italy,  on  tbe  5th  of  June, 
13U5,  under  thirty  years  of  age,  never  having  married,  and  leaving  no 
heirs  who  could,  even  under  the  broad  provisions  of  his  uncle's  will,  maku 
a  claim  to  Ids  bounty. 

Tbe  mother  of  Hungerford,  a  Mrs.  Mary  Ann  Coates,  had  married  a 
Frenchman  named  Theodore  de  la  Batut,  and  was  still  living  at  Port 
Louis  in  France.  She  now  made  a  claim  for  part  of  the  estate,  on  the 
ground  that  her  son  had  given  her  an  ample  allowance  while  be  lived,  and 
that  under  tbe  will  of  his  £itber,  Ool.  Heury  Louis  Dickinson,  made  in 
Paris  in  July  181D,  by  .which  he  left  all  bis  property  to  Jis  brother,  James 
SmithsoD,  h^  tbe  income  was  to  be  for  ber  benefit  during  ber  life.  It 
was  shown  that  young  Hungerford  Uved  up  to  his  income,  and  bad  left 
nothing  even  to  pay  debts  or  funeral  expenses.  It  was  also  urged 
that  if  Smithson's  will  had  come  into  oiieration  then,  instead  of  seven 
years  before,  Hungerford  would,  in  consequence  of  an  alteration  of  the 
law,  have  been  entitled  to  a  portion  of  tbe  accruing  half-year's  income 
up  to  his  death ;  and  that,  in  consequence  of  the  change  in  tbe  law,  he 
could  not  be  said  to  have  etyoyed  the  income  of  the  property  during  his 
whole  life.  It  was  also  urged  as  a  "  moral  claim,"  that  as  the  Smltb- 
son  bequest  was  to  be  applied  "  to  increase  and  diffuse  knowledge 
among  men,"  the  children  of  Mrs.  de  la  Batut  were  entitled  to  an 
allowance  from  it  until  tbe  age  of  twenty-two  ior  their  education. 

The  claim  made  was  for  an  annuity  of  £^40;  but  after  long  nego- 
tiation tbe  decree  was  made  by  tbe  court  of  chancery  to  allow  Mrs.  de 
la  Batut  £150  9«.  during  her  life,  with  a  payment  of  £526  \\s.  6d.  for 
arrears  from  the  22d  September,  1834,  to  tbe  22d  March,  1838.  To  se- 
cure this  annuity,  the  sum  of  £5,015  in  three  per  cent,  consols  was  re- 
tained in  trust  by  the  court,  the  interest  to  be  i>aid  on  tbe  22d  September 
and  22d  March  annually.  By  tbe  law  of  France,  tbe  life  income  is  ap- 
portionable  and  payable  up  to  the  time  of  death ;  and  Colonel  Dickin- 
son having  been  domiciled  in  France,  this  rule  appUed  in  his  case. 

Mrs.  de  la  Batut  lived  to  tbe  year  18G1,  and  the  amount  retained  in 
England  as  tbe  i>rincipal  of  tbe  annuity  was  paid  over  to  tbe  Institu- 
tion on  the  11th  June,  1864    This  is  known  as  the  "  lesiduar}'  legacy" 
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of  tjmitliaon,  and  the  sam  realized  from  it  by  tbe  Institation,  by  the 
premium  ou  gold,  &c,  -was  $54,163.38. 

The  first  atmoimcemcnt  made  to  the  American  Goremnient  of  the 
£ict  tbat  the  O'Dited  States  had  become  entitled  to  the  bequest  of  Smithsou 
was  a  dispatch,  dated  2Sth  July,  1835,  from  Hon.  Aamu  Vail,  €barg6 
d'affdiFea  of  the  United  States  at  London,  to  IIou  John  Forsyth,  Secre- 
tary of  State,  transmitting  a  letter  fh^m  Messrs.  Claike,  Fynmure  and 
Fladgate,  attorneys  in  that  city.  This  communicated  the  intelligence 
that  tbe  nephew  of  Smithson  had  dici],  and  that  the  United  States  vas 
entitled  to  tbe  estate,  vahied  at  £100,000. 

These  facta  were  laid  before  Congress  by  President  Jackson  on  the 
17th  December,  1835,  who  stated  iu  his  message  that  be  bad  no  author- 
ity to  take  any  steps  toward  accepting  tbe  trust. 

Id  the  Senate  of  the  United  States  the  message  of  the  President  was 
referred  to  the  Committee  on  the  Judiciary,  wbicb,  by  its  chairman,  Mr. 
Benj.  Watkius  Leigh,  of  Virginia,  reported,  on  the  5th  of  January,  1836, 
that  tbey  considered  the  betjnest  of  Mr.  Smithson  a  valid  one,  and  they 
believed  "that  the  United  States  woald  lie  entertained  in  the  court  of 
chancery  of  England  to  assert  their  claim  to  tbe  fund  as  trustees  for 
the  purpose  of  founding  the  charitable  institution  at  WashingtoTi  to 
which  it  is  destined  by  the  donor."  The  question  whether  it  was  within 
the  (Mmpetency  of  the  Government  to  appropriate  any  part  of  tbe  gen- 
eral revenue  from  the  nation  at  large  to  the  foundation  of  a  literary  or 
any  other  institution  in  the  District  of  Columbia  was  answered  by  Mr. 
Leigh  by  stating  that — 

"The  fund  given  by  Mr.  SmithaoQ'a  will  is  nowise,  and  never  can  be- 
come, part  of  tbe  revenue  of  tbe  United  States;  they  cannot  claim  or 
take  it  for  their  own  benefit;  they  can  only  take  it  as  trustee." 

"The  United  States  were  to  be  regarded  as  the  pnrens  patj^  of  the 
District  of  Columbia,  and  in  that  character  tbey  hail  a  right  and  were 
in  daty  bonnd  to  assert  a  claim  to  any  property  given  to  them  for  the 
purpose  of  founding  an  institution  within  tbe  District,  and  to  provide 
for  the  due  application  and  administration  of  such  a  Ibnd  when  they 
obtained  iwssession  of  it." 

Resolutions  were  reported  by  the  committee  proriding  for  the  prose- 
cution of  the  claim.  The  report  was  considered  in  the  Senate  on  tbe 
30th  April,  183C,  and  it  was  urged  by  Mr.  W.  C.  Preston,  of  South  Car- 
olina, that  the  Government  of  tbe  United  States  had  no  power  to  receive 
tbe  money.  He  thought  tbe  donation  had  beeu  made  partly  with  a  view 
to  immortalize  tbe  donor,  and  it  was  *'  too  cheap  a  way  of  conferring  im- 
mortality." He  had  no  idea  of  the  District  of  Columbia  being  used  as 
a  fulcrum  to  raise  foreigners  to  immortality  by  getting  Congress  as  tho 
parent  patrite  to  accept  donations  from  them.  He  expressed  the  opinion 
that  Smithson's  intention  was  to  found  a  university. 

Mr.  Leigh,  in  reply,  maintained  that  the  legacy  was  not  for  the  benefit 
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of  tlie  United  States,  bnt  only  for  one  of  tlie  cities  of  tbe  District  of 
Colnmbia,  and  with  this  belief  he  had  no  difScoltj  iu  voting  for  the  bill. 

Mr.  John  M.  Clayton,  of  Delaware,  alao  thought  a  university  was  in- 
tended by  Smithson. 

Mr.  John  C,  Calhoun,  of  Sonth  Carolina,  was  of  opinion  that  the  dona- 
tion was  inadQ expressly  to  the  Uniteil  States,  and  tliat  "It  was  beneath 
their  dignity  to  receive  presents  of  this  kind  from  any  one." 

Mr.  Samuel  L.  Southard,  of  Kew  Jersey,  advocated  the  measure,  as 
he  thought  Congress  had  the  unquestionable  right  to  establish  a  national 
university. 

Mr.  James  Buchanan,  of  PennsyK'ania,  believed  that  Congress  had 
the  power  to  receive  and  apply  this  money  to  the  purposes  intended  by 
tbe  testator,  without  involving  the  question  whether  it  was  for  a  nuiver' 
sity  or  not 

Mr.  Robert  J.  Walker,  of  Mississippi,  advocated  the  bill  as  a  measure 
of  justice  to  the  city  of  Washington. 

Mr.  John  Davis,  of  Massauliutietts,  argued  that  the  Senators  were  mis- 
taken who  assumed  that  Smithson  intended  his  bequest  to  establish  a 
university.  This  word  was  not  to  be  found  in  the  will,  and  there  were 
other  means  for  disusing  knowledge  besides  the  one  referred  to.  He 
deemed  the  establishment  of  instimtions  for  tbe  promotion  of  knowl- 
edge a  vital  principle  of  republican  goveroment. 

After  a  somewhat  protracted  debate  the  resolutions  were  finally  passed 
on  the  2d  of  May,  183«,  by  a  vot«  of  31  to  7,  and  on  the  26th  of  June 
they  were  again  passed  in  the  shape  of  a  lull  as  it  bad  come  from  the 
House  of  BepresentaUvea. 

The  message  of  the  President  was  referred  iu  the  House,  on  the  21st  of 
December,  1S35,  to  a  8t>ecial  committee,  cousistiug  of  Mr.  John  Quiucy 
Adams,  of  Massachusetts,  Mr.  Francis  Thomas,  of  Maryland,  Mr.  James 
Garland,  of  Virginia,  Mr.  D.  J.  Pearce,  of  Bhode  Island,  Mr.  Jesse 
Speight,  of  North  Carolina,  Mr.  Thomas  M.  T.  McKennan,  of  Pennsyl- 
vania, Mr.  E.  A.  Hannegan,  of  Indiana,  Mr.  liice  Gorlaud,  of  Louisiana, 
and  Mr.  Q.  H.  Chapin,  of  New  York.  In  this  committee  great  opposi- 
tion was  manifested  at  first  to  the  acceptance  of  the  bequest,  hut  this 
yielded  to  the  arguments  and  persuasion  of  the  distiuguisbcd  chairman, 
Mr.  John  Q.  Adams.  A  bill  was  accordingly  reported,  directing  the  Pres- 
ident to  appoint  an  agent  to  assert  and  ])r(iHecute  for  and  iu  behalf  of 
the  United  States  iu  the  ooiu-t  of  chancery,  England,  the  legacy  be- 
queathed by  James  Smithson.  The  agent  was  to  give  bonds  in  $500,000 
tor  the  faithful  performance  of  the  duties  imposed  upon  him.  Tlie  Treas- 
urer of  the  United  States  was  to  take  charge  of  and  keep  safely  all  the 
money  received  on  account  of  the  bequest,  aud  "  the  faitli  of  the  Unit4Mi 
States  was  solemnly  pledged  that  the  fund  should  be  applied  for  tlie 
purpose  of  founding  and  eudowing  at  Washington,  under  the  name  of 
tlie  Smithsonian  Institution,  an  establishment  for  the  iucroose  and  diftU- 
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■ion  of  knowledge  among  men."  For  tlie  coet  of  prosecating  tbe  daim 
an  appropriation  of  $10,000  was  mode. 

On  the  19th  of  Jannary,  1836,  Mr.  Adams  made  an  elaborate  report, 
containing  all  the  ^cts  he  had  been  able  to  collect  relative  to  Smithson, 
and  expressing  in  tbe  most  glowing  and  refined  huignage  his  appreeia- 
tioa  of  tbe  value  of  tbe  gift  to  America  and  its  importance  to  mankind. 
Mr.  Leigh  had  convinced  the  Sonat«  that  it  was  the  dnty  of  Congress 
to  accept  the  beqaest,  and  Mr.  Adaras  brought  before  tbe  House  an  ac- 
coant  of  the  life  of  the  testator,  the  nature  of  the  trust,  the  character  of 
the  tmstuea,  the  practical  influence  of  our  political  institntions  upon 
EoTope,  and  the  vast  benefits  to  the  world  which  might  grow  out  of  the 
legacy.  The  report  was  unanimoosly  Agreed  to  in  the  committee,  bnt 
31r.  Adams  had  great  misgivings  whether  anything  would  ever  be  real- 
ised from  the  bequest.  The  delays  of  the  English  court  of  chancery 
were  well  known,  and  tbe  opinion  had  even  been  expressed  that  the 
whole  afliiir  was  an  imposture.  Mr.  Adams  never  wavered,  however, 
iu  his  Ituth  in  tbe  power  of  the  government  to  procure  tbe  money  and 
its  ability  to  administer  it  properly.  He  refers  in  bis  diary  to  it  as  the 
fikvorite  and  almost  absorbing  subject  of  bis  thoughts,  and  for  many 
years  he  devoted  untiring  activity  and  personal  efforts  to  its  successM 
accomplishment. 

"So  action  was  taken  by  tbe  Honse  on  Mr.  Adam^s  report  until  the 
Senate  had  passed  Mr.  Leigh's  resolution ;  wiien  that  was  taken  up, 
changed  iu  form  to  that  of  a  bill,  passed  on  the  25th  of  June,  1830,  and 
was  approved  by  tbe  President  on  the  Ist  of  July,  1836. 

Id  accordance  with  this  act  tbe  President  appointed,  on  the  11th  of 
July,  Hon.  Bichard  Bash,  of  Pennsylvania,  aa  the  f^ent  to  assert  and 
prosecute  the  claim  of  the  United  Stiites  to  the  legacy.  His  salary  was 
fixed  at  93,000  per  annum,  and  8:2,000  were  allowed  for  contingencies, 
not  iucludiog  legal  expenses.  Mr.  Rush  gave  the  necessary  bond  for 
$500,000,  Messrs.  J.  Mason,  jr.,  and  Benjamin  C.  Howard  being  his  sure- 
ties, who  were  accepted  by  Mr.  Woodbury,  Secretary  of  the  Treasury. 
This  appointmeut  was  one  eminently  fit  to  be  made,  and  its  wisdom  was 
proved  bythe  snucessful  accompUshmentof  the  mission.  Mr.Bash  had 
been  Comptroller  of  tbe  United  States  Treasury  at  a  time  when  the  flBcal 
afihiis  of  tbe  government  were  in  disorder ;  he  was  next  Attoniey-Gen- 
eral ;  then  miiuster  to  England  fur  a  i>eriod  of  eight  years ;  Secretary 
of  the  Treasury ;  and  miuiater  to  France,  "  To  these  great  and  varied 
employmeutfi,"  Hon.  J.  A.  Pearce  has  remarked,  "he  brought  integrity, 
ability,  iutelligenct^,  firmness,  courtesy,  and  a  directness  of  purpose 
which  scorned  all  Jiiiesse  and  which  served  his  country  to  the  full  extent 
of  all  that  could  have  been  demanded  or  hoped." 

Mr.  Bush  immediately  proceeded  to  London,  placed  himself  in  com- 
monication  with  the  attorneys  of  the  executor  of  Smithson,  and  entered 
with  vigor  into  tbe  measures  necessary  to  assert  theclaim  of  tbe  United 
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States.  It  Tas  soon  aBcertained,  on  consnltatioo  with  eminent  coonsel, 
MesBTii.  Thomas  Pombertou  and  Edward  Jacob,  then  at  the  head  of  tho 
chancery  bar,  that  it  was  necessary  that  a  Buit  should  be  brought  in 
the  name  of  the  President  of  the  United  States  against  the  testator's 
executors,  and  that  the  Attorney-General  must  be  made  a  party  to  the 
proceedings  in  order  that  he  might  represent  before  the  court  any  claim 
which  the  Crown  might  have  to  the  bequest  on  a*xouiit  of  its  extension 
to  illegitimate  children,  or  by  reason  of  any  part  of  the  property  con- 
sisting of  interests  in  laud.  Mr.  Gush,  in  additiou  to  Messrs.  Pember- 
ton  and  Jaeob,  employed  Messrs.  Clarke,  Fyumore,  aud  Fladgateas  bis 
legal  advisers,  and  a  suit  was  commenced  iu  the  court  of  chancery  in 
November,  1836.  The  first  hearing,  however,  did  not  take  phiue  until  the 
Ist  of  February,  1837,  before  Lord  Laagdale,  master  of  the  rolls,  this 
court  and  that  of  the  vice-ehancellor  being  the  two  branches  of  the 
Euglish  chancery  system  before  which  suits  are  bivught  iu  the  first 
instance. 

The  case  was  fully  opened  on  behalf  of  the  United  States  by  Mr.  Pern- 
berton.  The  King's  counsel  abandoned  at  once  all  opposition  on  the 
part  of  the  Crown,  and  no  question  was  raised  under  the  doctrine  of  es- 
cheats or  any  other  by  the  representatives  of  the  British  Government. 
The  coui-t  then  decreed  that  the  ease  be  referred  to  one  of  the  masters 
in  chancery,  Mr.  Nassau  William,  Sen.,  to  make  the  requi:iite  inquiries  as 
to  the  facts  ou  the  happening  of  which  the  United  States  became  enti- 
tled to  the  fund  left  by  Mr.  Smithson,  and  also  a^  to  the  claim  of  Madame 
DelaBatut. 

The  United  States  had  never  before  sued  in  an  English  court,  bat 
there  were  prece<tents  of  other  nations  having  done  so  by  their  execn- 
tive  heads,  as,  for  example,  the  King  of  France  and  the  King  of  Den- 
mark. The  United  States  were  therefore  aUowe<l  to  euter  the  courts  in 
the  name  of  the  President. 

Advertisements  were  immediately  inserted  in  the  London  Times,  Her- 
ald, aud  Standard,  and  in  French  aud  Italian  news])apers  in  Paris  and 
Port  Louis,  in  France,  and  Leghorn,  in  Italy,  askiug  for  information  i-e- 
specting  Henry  James  Uungerford ;  whether  he  married,  whether  he 
left  any  child,  &c. 

Mr.  Bush,  in  August,  1837,  wrote  to  the  Secretary  of  State  that  there 
were  more  than  eight  hundred  cases  in  aiTears  in  the  court  of  chancery, 
and  he  felt  much  discouraged  as  to  a  speedy  termination  of  the  suit. 
While  the  population  of  England  had  increased  in  a  definite  period  six- 
fold and  her  wealth  twcntyfold,  the  judicial  establishment  had  remained 
nearly  the  same.  There  were  ouly  eleven  masters  in  chaucerj',  while 
double  the  number  would  not  be  siiSicient.  llie  subJiHit  of  a  reform  in 
this  court,  Mr.  Bush  stated,  had  been  specially  recommended  by  the 
Throne  to  Parliament.  It  had  been  said,  with  truth,  that  "  a  chancery 
suit  was  a  thing  that  might  begin  with  a  mau's  life  and  its  tei'minatiou 
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be  hU  epitaph."  Still  later  it  will  be  remembered  that  Mr.  DickeDS 
stated  iu  1S53  that  there  was  then  "  a  Boit  before  the  conrt  of  chancery 
vhicli  bad  been  commenced  twenty  years  before  iu  which  from  thirty  to 
£>rty  coonsel  had  been  known  to  appear  at  one  time,  in  which  costs  had 
been  ioGurred  to  Che  amoout  of  £70,000,  which  was  a  friendly  suit,  and 
Thicb  was  uo  nearer  its  termination  than  when  it  was  be^io." 

Mr.  Bush  refers  in  terms  of  high  compliment  to  the  solicitors  he  had 
employed  on  behalf  of  the  United  States.    He  says: 

"That  more  attention,  diligecce,  discretion,  and  integrity  could  not 
have  been  exerted  by  any  persons  than  they  have  shown  throughout  the 
whole  suit  from  first  to  last.  Could  they  ever  have  forgotten  what  was 
doe  to  the  United  States  and  to  themselves,  in  the  desire  to  eke  oat  a 
job,  Dotbiug  is  plainer  to  me,  &om  what  has  been  passing  under  my 
obaer\'ation  of  the  entanglements  and  delays  natural  to  a  heavy  suit  in 
the  English  court  of  chancery,  than  that  they  might  have  found  oppor- 
tonities  in  abundance  of  making  the  suit  last  for  years  yet  to  oome." 

It  is  therefore  to  be  regarded  as  one  of  the  most  remarkable  events 
in  the  history  of  the  bequest  that  the  suit  of  the  United  States,  com- 
menced iu  November,  1836,  should  have  been  brought  to  a  snccessful 
issae,  in  less  than  two  years,  on  the  12th  of  May,  1838,  which,  it  may  be 
interesting  to  note,  was  the  first  year  of  the  reign  of  Her  Mtyesty  Queen 
Victoria. 

Mr.  Bosh  was  tfaerefoie  placed  in  possession  of  the  legacy  with  the 
exception  of  the  part  reserved  as  the  principal  of  an  annuity  to  Madame 
De  la  Batut     Mr.  Hush  thus  expresses  his  satisf^tion  at  the  result : 

"A  suit  of  higher  interest  and  diguity  has  rarely  perhaps  been  before 
the  tribunals  of  a  nation.  If  the  trust  created  by  the  testator's  will  be 
successfiUly  carried  into  effect  by  the  enlightened  legislation  of  Con- 
gress benefits  may  flow  to  the  United  States  and  to  the  human  &mily 
not  easy  to  be  estimated,  because  operating  silently  and  radually 
throughont  time,  yet  operating  not  the  less  effectually.'* 

Scarcely  had  the  decision  of  tlie  court  been  made  and  the  tunount  of 
the  award  pablished  in  the  uewspapers,  when  two  claimants  for  the 
estate  of  Smithson  appeared,  neither  having  any  connection  with  the 
other;  and  they  desired,  rather  importunately,  to  know  if  the  case  could 
not  be  reopened.  They  were  much  chagrined  to  find  that  they  were  a 
little  too  late  in  their  application,  and  nothing  more  was  heard  of  them. 

The  American  miuister  to  England,  Mr.  Stevenson,  and  our  consnl  at 
London,  Mr.  Aspinwall,  united  in  testifying  to  the  great  tact  and  abil- 
ity of  Mr.  Bush,  and  in  afQruiing — 

'^  That  no  Utlgant  ever  displayed  a  more  ardent  zeal  or  a  more  saga- 
cious, devoted,  and  unremitting  diligence  in  the  prosecution  of  his  pri- 
vate suit  than  he  did  in  urging  on  this  public  one  to  a  prompt  and  suc- 
cessful conclusion.  The  dispatch  with  which  in  consequence  this  purpose 
was  finally  accomplished  is  almost  without  example  in  the  annals  of 
chancery.    His  solicitors  will  long  remember  his  adroit  and  unsparing 
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applicatioD  of  the  spur.  Had  lie  not  urged  them  to  the  top  of  their 
speed,  he  would  have  bad  a  lighter  weight  of  gold  to  carry  home  with 
him." 

The  estate  of  Smithson  which  was  transferred  to  Mr.  Richard  Bash 
consisted  of  the  following  securities: 

XC1,535  ISa.  M.  in  consolidated  three  per  cent,  annuities,  called  con- 
sols, sold  at  an  average  of  95^  per  cent.,  yielded  jE5fl,175. 

£12,000  in  reduced  three  per  cent,  annuities,  sold  at  04  per  cent, 
yielded  £11,280. 

£16,100  in  Bank  of  England  stock,  sold  at  about  205  i>er  cent.,  yield- 
ing £32,996  10». 

Good-fortune  again  attended  Mr.  Rush,  for  the  day  when  he  sold  the 
consols  their  value  was  higher  than  at  any  previous  time  for  many  years 
or  than  at  any  later  period.  The  bank  stock  also  commanded  the 
remarkably  high  premium  of  about  205  per  cent. 

The  estate,  therefore,  independent  of  the  accumulations  of  interest  and 
notwithstanding  the  delays  in  the  court  of  chancery,  was  worth  more 
than  in  the  summer  of  1835,  when  the  right  of  the  United  States  first 
attached' to  it  by  the  death  of  Henry  James  Huugerford,  and  the  entire 
amount  of  sales  yielded  an  aggregate  of  more  tbnu  one  hundred  and  six 
thousand  pounds  sterling. 

Mr.  Bush's  nest  concern  was  how  to  transfer  these  funds  to  the  United 
States,  and  he  decided  to  convert  the  whole  into  gold  coin  and  send  it 
in  this  form.  This  was  not  only  the  most  judicious  course,  but  it  secnriMl 
an  increase  of  the  ftind  to  upwards  of  a  thousand  iKHinds  sterling  on 
account  of  saving  the  cost  of  exchange.  This  sum  was  enough  to  cover 
commissions,  iusnrance,  freight,  and  other  charges  on  the  b'ansfer  of  the 
gold. 

The  costs  of  the  suit  and  expenses  connected  with  the  shipment  of 
the  proceeds  of  the  bequest  were  as  follows: 

Costs  of  the  chancery  suit,  £4'J0  4a.  10(2. ;  selling  the  stock,  commission 
to  Thomas  Aspinwall,  £797  15s.  Gd. ;  charges  for  shipping,  £0  lOa.  4d.; 
premium ofinsurance, £605 38.  lOrf.;  brokerage,  stamps, &c., £120 4ji.Cd.; 
freight  from  London  to  New  York,  £393  12s. ;  primage,  £19  13s.  Sd, 

The  proceeds  of  the  sales  of  the  stocks,  &c.,  were  converted  into  gold 
sovereigns,  and  these  were  packed  at  the  Bank  of  England  in  bags  con- 
taining £1,000  each  and  shipped  in  cloven  Iwxea  by  tlie  packet  Mediator, 
of  New  York,  on  the  ITth  July,  1838.  llir(;e  other  boxes  sent  at  the 
same  time  contained  the  personal  etfects  of  Smithson. 

The  ship  Mediator  arrived  in  New  York  on  the  29th  of  Angust,  1838, 
and  the  gold,  amounting  to  £104,960  8a.  Gd.,  was  deposited  in  the  Itank 
of  America  until  the  Ist  of  September,  when  it  was  delivered  to  the 
Treasurer  of  the  United  States  Mint  in  Philadelphia,  and  immediately 
recoined  into  American  money,  producing  (508,318.46  as  the  bequest  of 
Smithson. 
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LEGISLATION  OF  CONGRESS 

IN  RKtATIOn  TO 

THE  DISPOSITION  OF  THE  BEQUEST. 

Od  tiie  6th  of  December,  1838,  PresideDt  Van  Baren  bad  the  satia- 
&ctiou  of  aoDonncin);  to  Congress  that  the  claim  of  the  TTDit^d  States 
to  the  legacy  beqneathed  to  them  by  James  Smithson  had  been  fally 
established,  and  that  the  fund  had  been  received  by  the  goverament. 
He  now  nrged  the  prompt  adoption  of  a  plan  by  which  the  intentions 
of  the  testator  might  be  fiilly  realized.  For  the  porpose  of  obtaining 
information  which  might  facilitate  the  attainment  of  this  object,  he 
applied,  throngh  the  Secretary  of  State,  to  a  number  of  persons  "  vereed 
in  science  and  fomiliar  with  the  sabject  of  public  edncation,  for  their 
views  as  to  the  mode  of  disposing  of  the  flind  best  calculated  to  meet 
the  intentions  of  Smithson,  and  be  most  beneficial  to  mankind." 

He  communicated  to  Congress  the  replies  received,  of  Triiicfa  the  fol- 
lowing is  a  brief  abstract. 

President  Francis  Wayland,  of  Brown  University,  proposed  »  nniver- 
Bity  of  high  grade  to  teaeh  Latin,  Greek,  Hebrew,  Oriental  langnages, 
and  a  long  list  of  other  branches,  including  rhetoric,  poetry,  intellect- 
osl  philosophy,  the  law  of  nations,  &c 

Dr.  Thomas  Cooper,  of  South  Carolina,  also  proposed  a  university,  to 
be  opened  only  to  graduates  of  other  colleges,  where  the  higher  branches 
of  mathematics,  astronomy,  chemistry,  &c.,  should  be  taught,  but  Latin 
and  Greek,  literature,  medicine,  and  law  excluded. 

Mr.  Richard  Bush  proposed  a  building,  with  grounds  attached,  suffi- 
cient to  reproduce  seeds  and  plants  for  distribution ;  a  press  to  print 
lectnres,  &c ;  courses  of  lectures  ou  the  leading  branches  of  physical 
and  moral  science,  and  on  government  and  public  law;  the  salaries  to  be 
ample  enough  to  command  the  best  men,  and  admit  of  the  exclusive 
devotion  of  their  time  to  the  studies  and  investigations  of  their  posts; 
the  lectures,  when  delivered,  to  be  the  property  of  the  institution  for 
pnblication.  Mr.  Rush  also  made  the  excellent  snggestiou  that  consuls 
and  other  United  States  officers  might  greatly  aid  the  institution  by  col- 
lecting and  sending  home  useful  information  and  valuable  specimens 
from  abroad. 

Hon.  John  Qnincy  Adams  expressed,  in  his  reply,  the  opinion  that  no 
part  of  the  fbnd  shonlrt  be  devoted  "  to  the  endowment  of  any  school, 
college,  university,  or  ecclesiastical  establishment";  and  he  proposed 
to  employ  seven  years'  income  of  the  fnnd  in  the  establishment  of  an 
astronomical  observatory,  with  instrumenbj  and  a  small  library. 

The  subject  of  the  Smithson  bequest  was  referred  ui  the  House  of 
Representatives  on  the  lOtb  December,  1838,  to  a  siwcial  committee  of 
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nine  members,  of  which  Hon.  John  Quincy  Adams  was  churman.  Be- 
sides the  letters  transmitted  to  Congress  by  President  Van  Bnren,  other 
plans  were  brought  before  the  committee. 

A  memorial  from  Prof.  Walter  B.  Johnson  suggested  the  establish- 
ment of  an  institution  for  experiment  and  research  in  physical  science 
especially  pertaining  to  the  useful  arts,  and  tlie  diHcovery,  descriptioD, 
application,  and  improvement  of  the  natoral  resources  of  our  conntrv. 
Another  scheme  was  presented  by  Mr.  Charles  L.  FleischiL.^  for  the 
estabhshment  of  an  agricultural  school  and  farm,  and  he  entered  into 
the  most  minute  detail  as  to  the  buildingfi  and  estimates  for  all  the  parts 
of  the  plan.  There  were  also  propositioua  to  use  the  fund  "  for  the  in- 
struction of  females,"  for  the  establishment  of  "  professorshii>s,"  for 
"  courses  of  lectures,"  for  "  improved  methods  of  rearing  sheep,  horses, 
and  silkworms,"  for  foundiug  a  great  library,  Ac- 
Mr.  Adams  very  earnestly  opposed  the  appropriation  of  any  part  of 
the  fund  to  educational  purposes,  believing  that  it  was  the  duty  of  the 
country  itself  to  provide  the  means  for  this  important  object.  His  own 
&vorite  scheme  was  the  establishment  of  an  astronomical  observatory, 
and  thiu  he.  advocated  in  the  most  ardent,  able,  and  persistent  manner. 

The  chairman  of  the  Senate  committee,  Hon.  Asher  Bobbins,  of  Rhode 
Island,  proposed  the  creation  of  "  an  institution  of  which  there  is  no 
model  either  in  this  country  or  in  Europe,  to  provide  such  a  course  of 
education  and  discipline  as  would  give  to  the  faculties  of  the  humtui 
mind  an  improvement  far  beyond  what  they  obtaiu  by  the  ordinary 
systems  of  education  and  for  beyond  what  they  afterwards  attain  in  any 
of  the  professional  pursuits."  His  speech  in  the  Senate  on  the  10th  of 
Jannarj',  1339,  in  presenting  his  views  on  this  subject  is  remarkable  for 
its  beauty  of  diction,  elevation  of  sentiment,  and  classical  erudition. 

Mr.  Bobbins's  resolutions  provided  for  a  scientiflc  and  literary  in- 
stitution, and  stated  that  to  apply  the  fund  to  the  erection  and  support 
of  an  observatory  "  would  not  be  to  fulfil  boTia  fide  the  hiteution  of  the 
testator,  nor  would  it  comport  with  the  dignity  of  the  United  States  to 
owe  such  an  establishment  to  foreign  eleemosynary  means." 

The  plan  of  Mr.  Bobbins  was  not  received  with  sufficient  fitvor  in  the 
Senate  to  secure  its  passage,  and  it  was  laid  on  the  table  by  a  ^'ote  of 
20  to  15,  on  the  25th  of  February,  1839.  Among  those  who  favored  the 
bill  were  Senators  Clay,  Davis,  Prentiss,  Preston,  Hives,  and  Walker, 
and  among  those  opposed  to  it  were  Senators  Allen,  Bayard,  Benton,  and 
Calhoun. 

Mr.  Adams  remarks  in  his  diary,  October  26, 1839,  that  his  mind  was 
"filled  with  anxiety  and  apprehension  lest  the  fund  should  be  squan- 
dered upon  cormorants  or  wasted  in  electioneering  bribery."    He  adds: 

"  It  is  hard  to  toil  through  hfe  for  a  great  purpose  with  a  convictioB 
that  it  will  be  in  vain,  but  possibly  seed  now  sown  may  bring  forth  some 
good  fruit  hereafter.  If  I  cannot  prevent  the  <liagmce  of  the  country  by 
the  failnre  of  the  testator's  intention,  I  can  leave  a  record  of  what  I 
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have  done  and  what  I  woald  have  done  to  accomplish  the  great  design 
if  execDted  well." 

At  the  beginning  of  the  Twenty-sirth  Congress,  December,  1839,  Mr. 
Adams  again  broufirbt  up  the  subject  of  the  Smlthson  bequest  and  hod 
it  referred  to  a  committee  of  Dine,  consisting  of  Messrs.  Adams,  OgXe, 
Shepard,  Garland  of  Virginia,  Lewis,  Albert  Smith,  Barnard,  Corwin, 
and  Campbell  of  Sonth  Carolina. 

A  memorial  was  presented  to  Congress  (Vom  the  Corporation  of  the 
city  of  Wasbington,  expressing  great  anxiety  "  to  see  the  instructions  of 
Snutbson  carried  into  effect,  believing  it  impossible  to  calculate  the 
good  which  an  iustitntion  properly  founded  is  susceptible  of  promoting 
in  the  improvement  of  the  intellect,  taste,  and  morals  of  the  country." 
It  was  deemed  presnmptnoos,  however,  to  express  an  opinion  as  to  what 
Bbonid  be  the  character  of  the  institution. 

Mr.  Hassler,  then  in  charge  of  the  Coast  Snr\'ey,  urged  on  Mr.  Adams 
the  establishment  of  an  astronomical  school. 

On  the  5th  of  March,  1840,  Mr.  Adams  presented  an  elaborate  and 
extended  report  to  the  House  of  Representatives,  reviewing  all  that  had 
been  done  relative  to  the  bequest,  and  presenting  the  establishment  of 
an  astronomical  observatory  as  the  best  means  of  carrying  out  the  pur- 
poses of  SmithsoQ.  He  gave  in  detail  the  arguments  in  favor  of  this 
plan,  with  estimates  for  carrying  it  into  effect,  and  an  interesting  letter 
flx»m  Mr.  Airy,  the  Astronomer  Eoyal  of  England,  relative  to  the  origin, 
history,  uses,  and  expenses  of  the  famous  Greenwich  Obsen'atorj'.  Mr. 
Adams  also  gave  a  masterly  summary  of  the  progress  of  astronomical 
discovery,  painted  in  the  most  brilliant  colors  the  achievements  of  men 
of  science,  and  portrayed  in  glowing  language  the  future  glory  and 
renown  of  our  country  to  be  derived  from  the  application  of  the  Smith- 
sou  fund  in  the  manner  he  proposed. 

The  impropriety  of  devoting  any  portion  of  the  fnnd  to  establish  a 
school  or  college  was  strongly  urged,  and  he  said,  "We  should  in  no 
case  avail  ourselves  of  a  stranger's  munificence  to  rear  our  children." 
It  is  not  clear  how  the  learned  and  distingnisbed  gentleman  reconciled 
his  apparent  inconsistency  in  advocating  the  nse  of  the  fund  for  the 
establishment  of  "a  national  observatory  to  be  superior  to  any  other 
devoted  to  the  same  science  in  any  part  of  the  world,"  and  which  would 
"  make  an  impression  npon  the  reputiition  of  tlie  United  States  through- 
out the  learned  and  scientilic  world."  The  desire  of  increasing  the 
brightness  of  our  name  in  the  eyes  of  other  nations,  and  of  effacing  a 
Btaio  he  detected  upon  the  national  escuteheon  on  account  of  our  lack 
of  an  observatory,  rendered  bim  insensible  or  indifferent  to  the  merits 
of  any  other  plan  for  the  increase  and  diffusion  of  knowledge.  He 
seems  to  have  been  wedded  to  his  favorite  scheme,  and  his  whole  course 
in  Congress  in  relation  to  the  bequest  was  governed  by  it.  After 
provision  had  been  made  for  astronomical  observations  by  the  general 
govemmeat  he  still  advocated  no  other  plan,  and  even  went  so  far  as  to 
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declare  that  be  would  ratlier  Bee  the  money  of  SmitJiBoa  tbrown  into  the 
Potomac  than  to  have  it  devoted  to  the  advauce  of  edacation. 

It  appears  that,  without  debate  or  explanattoo,  a  section  waR  added 
to  the  regular  appropriation  bill,  passed  7th  Jnlj-,  1838,  for  the  eapport 
of  the  United  States  Military  Academy  at  West  Point,  by  which  it  was 
enacted  that  all  the  money  arising  from  the  bequest  of  Smithson  should 
be  invested,  when  received,  by  the  Secretary  of  the  Treasury,  with  the 
approbation  of  the  President  of  the  United  States,  in  stocks  of  States 
bearing  not  less  than  five  per  cent,  intei'cst,  and  that  the  iutnual  income 
accruing  on  the  stock  should  also  be  reinvested  in  the  same  way  for  the 
increase  of  the  fund. 

In  accordance  witli  this  law,  Mr.  Levi  Woodbury,  Secretary  of  the 
Treasury,  inserted  an  advertisement  in  the  Washington  Globe  of  August 
G,  1S3S,  ashing  for  proposals  £ix)m  those  having  State  stocks  to  dispose 
of.  A  largo  number  of  offers  were  received.  Five  per  cents,  of  Indiana 
were  offered  at  par,  98,  and  99;  of  Louisiana,  at  98;  New  York,  102; 
Maine,  98^  and  par;  Massachusette,  104;  Kentucky,  par;  of  five  and  a 
quarter  per  cents.,  Tennessee,  at  99J;  of  five  and  a  half  per  cents.,  Mis- 
souri, at  102  and  par;  andof  six  per  cent^.,  Michigan,  at  par;  Yirgiuin, 
par;  Illinois,  104,  and  Arkansas,  99 j\.  Mr.  Woodbury  accepted  the 
ofler  of  Mr.  W.  W.  Corcoran,  of  the  Arkansas  bonds,  and  purchased 
$500,000  of  them  for  the  sum  of  $499,500.  Subsequently  he  procurwl 
$38,000  more  bonds  of  Arkansas,  $8,000  Michigan,  $50,000  Illinois,  and 
$18,000  Ohio  bonds. 

The  two  bills  of  Mr.  Robbios  and  Mr.  Adams,  representing  the  univer- 
sity and  the  observatory  plans,  were  reported  together  to  Congress.  The 
former  was  laid  on  the  table,  but  the  latter  not  acted  on,  on  accoant  of 
the  pressure  of  other  business  at  the  close  of  the  session. 

In  1841,  Mr.  Lewis  F.  Linn,  of  Missouri,  introduced  a  bill  in  the  Senate 
to  appoint  trustees  for  the  investment  of  the  Smithson  fund,  and  for  the 
organization  of  an  institution  with  a  superintendent  and  six  professors, 
to  be  nominated  by  the  "National  Institute,"  a  society  which  had  been 
formed  in  Washington  for  the  promotion  of  scieu<«,  and  many  of  whose 
members  were  anxious  to  obtain  control  of  the  bequest.  Mr.  Linn  pro- 
posed that  all  the  collections  of  art  and  of  natnral  history  owned  by  the 
United  States  should  be  given  to  the  Smitlisonian  Institution,  but  all 
the  buildings,  collections,  &c.,  should  be  under  the  supeirision  of  the 
Natioual  Institute.  This  bill  was  referred  to  the  Library  Committee, 
and  a  siibstitute  was  reported  by  Mr.  Preston  on  the  I7th  February,  1841, 
providing  for  the  incorporation  of  the  National  Institute,  and  the  estab- 
lishment of  a  Smithsonian  Institution,  with  a  superintendent  and  six  pro- 
fessors, to  be  elected  by  the  board  of  managers  of  the  former,  the  ofiS- 
cers  of  the  institute  and  the  superintendent  of  the  Smithsonian  Institu- 
tion to  constitute  a  board  of  management  of  the  Smithson  fund,  to  plan 

.  .Google 


JAMES  8MITH60N  AND  HIS   BEQDEST.  177 

and  erect  baildings,  procnre  books,  apparatus,  coUectioiis,  &c.  It  vas 
(irovided  that  all  works  of  art,  and  all  books  relating  thereto,  and  all  col- 
lections and  cnriosities  belonging  to  the  United  States  vere  to  b«  trans- 
ferred to  the  Smithsonian  Institntion.  The  ground  knovn  as  the  Mall 
wan  appropriated  forthebtiihlingBanduseof  the  estabUshment  Noth- 
ing reaalted  however  fh)m  thia  proposition. 

Throogh  the  efforts  of  Mr.  Adams,  the  act  of  7th  July,  1838,  reqoir- 
iug  the  investment  of  the  Smithson  fond  in  State  stocks,  was  repealed, 
and  by  an  act  of  September  11, 1841,  the  Secretary  of  the  Treasnry  was 
directed  to  invest  the  accndng  interest  thereafter  only  in  United  States 
■tock. 

President  Tyler,  in  his  message  at  the  opening  of  the  Twenty-seventh 
Congress,  nrged  the  propriety  of  making  a  specific  application  of  the 
fnnds  derivetl  ttom  the  will  of  Smithson,  and  said  he  felt  confident  that 
"no  abatement  of  the  principal  would  be  made  should  it  turn  out  that 
the  stocks  in  which  the  food  had  been  invested  had  undergone  depre- 
dation." 

The  Senate  referred  the  message  to  the  Library  Committee,  Mr.  Pres- 
ton, chairman,  and  the  House  to  a  select  committee  of  nine,  of  which 
Mr.  Adams  was  again  chairman.  Mr.  Preston  soon  aiter  reported  the 
bill  he  had  offered  at  the  previous  session  for  combining  the  National 
Institote  and  the  Smithsonian  Institution,  but  this  was  laid  upon  the  table 
ou  the  18th  July,  1842.  Mr.  Adams  presented  a  report  and  bill  in  the 
House  on  the  12th  April,  1842,  providing  for  the  incorporation  of  tbe 
Smithsonian  Institution}  that  all  the  money  received  from  the  bequest 
should  be  placed  to  the  credit  of  a  fund  to  be  denominated  the  Smith- 
aonian  fiind,  to  be  preserved  undiminished  and  unimpaired,  and  to  bear 
interest  at  6  per  cent,  per  annum.  The  interest  of  this  fund  was  to  be 
appropriated  for  tbe  erection  and  establishment  of  an  astronomical  ob- 
servatory, tbe  publication  of  the  observations,  and  of  a  nautical  almanac. 

About  this  period  memorials  were  presented  to  Congress  in  favor  of 
appropriating  the  fund  for  the  purpose  of  awarding  annual  prizes  for 
the  best  original  essays  on  the  various  subjects  of  tbe  physical  sciences, 
for  the  establishment  of  au  agricultural  school  and  fknn,  for  organizing 
a  system  of  simultaneous  meteorological  observations  throughout  the 
UnioD  under  the  direction  of  Professor  Espy,  &c. 

No  definite  action  was  had  on  any  of  these  propositions,  and  President 
Tyler  again  called  the  atten  tion  of  Congress  in  his  message  of  December  5, 
1843,  to  their  neglect  of  an  important  duty.  The  subject  was  referred  to 
tbe  Joint  Library  Committee,  of  which  Hon.  Bufus  Choate  was  chairman. 

Mr.  Tappan,  from  this  committee,  reported  a  bill  on  the  6th  June,  1844, 
providing  that  the  original  amount  received  as  the  bequest  of  Smithson, 
(508,318.44),  be  considered  as  a  permanent  loan  to  tbe  United  States,  at  6 
per  cent  interest,  from  the  3d  December,  1838,  when  the  same  was 
received  into  tbe  Treasnry ;  that  the  interest  which  accrued  to  the  Ist 
S.  Mia.  54 12 
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Jnly,  1844,  viz,  $178,604,  be  appropnated  to  tbe  erection  of  baildiDgH  aod 
iDclosure  <tf  gronnds  for  the  Smithsonian  lostitntion ;  that  the  bnsiaess 
of  the  institutioD  should  be  conducted  by  a  board  of  twelve  mnnagerB  from 
different  States  or  Territories ;  tliat  a  plain  and  substantial  bnilding  be 
erected,  with  rooms  for  a  mnsenm,  library,  chemical  latmratory,  lectnrea, 
arboretum;  all  the  objects  of  natural  hisi-ory  belonging  to  the  United 
States  to  be  transferr^  to  said  institution,  exchanges  of  daplicate  speci- 
mens to  be  made,  a  superintendent  to  be  appointed  to  be  professor  also 
of  agriculture  and  horticulture,  additional  professors  of  natural  history, 
chemistry,  astronomy,  and  sucli  other  branches  as  the  wants  of  science 
may  require,  "excluding  law,  physic,  or  divinity,"  experiments  to  be 
made  to  determine  the  utility  of  new  fruits,  plants,  and  vegetables,  and 
Anally  studente  to  be  admitted  to  the  institution  gratuitously. 

Mr.  Adams  in  February,  1844,  succeeded  in  having  a  select  committer* 
of  nine  appointed  to  consider  the  proper  disposition  of  the  fund,  and  in 
behalf  of  this  committee  made  a  third  elaborate  and  comprehensive  re- 
port, together  with  a  bill  providing  for  the  appropriation  of  $800,000  as 
the  Smithson  fiind,  to  be  permaneuHy  invested  in  stock  of  the  United 
States  at  6  per  cent  interest,  and  tbe  income  to  be  devoted,  as  he  had 
before  recommended,  for  an  observatory  and  nautical  almanac. 

On  the  12th  December,  1844,  Mr.  Tappan  introduced  a  bill  in  the  Sen- 
ate of  a  similar  character  to  the  one  he  bad  offered  before,  but  in  addi- 
tion specified  that  the  books  to  be  purchased  for  a  library  should  con- 
sist of  works  on  science  and  the  arts,  especially  such  as  relate  to  the 
ordinary  business  of  life  and  to  various  mechanical  and  other  improve- 
ments and  discoveries.  In  prescribing  the  duties  of  professors  and  lec- 
turers, special  reference  was  to  be  had  to  the  productive  and  litieral  arts, 
improvements  iu  agriculture,  horticulture,  and  rural  economy.  Seeds 
and  plants  were  to  be  distributed  throughout  the  country,  soils  were  to  he 
analyzed ;  the  professor  of  natural  history  was  to  refer  in  hislectnres  to  the 
history  aii<l  habite  of  useful  and  injurious  animals ;  the  prof&ssor  of  geol- 
ogy was  to  give  practical  instruction  in  the  exploration  and  working  of 
mines ;  the  professor  of  architecture  was  to  give  instruction  as  to  the 
best  materials  and  plans  for  building;  the  pn>fessor  of  astronomy  was 
to  give  a  course  of  lectures  on  navigation  and  the  use  of  nautical  in- 
struments. It  was  also  provided  tliat  works  in  jiopular  form  on  the 
sciences  and  the  aid  they  bring  to  labor  sliould  be  published  and  dis- 
tributed. 

In  the  discussion  to  which  this  bill  gave  rise  in  the  Senate  on  the  8th 
of  Januarj',  1845,  Mr.  Choate  made  the  brilliant  speech  which  is  referred 
to  in  the  North  American  Review  as  "  »  splendid  offering  on  the  shrine 
of  literature  by  one  of  her  most  gifted  votaries,  and  one  which,  iu  fn- 
tnre  times,  will  render  more  memorable  the  day  on  which  it  was  deliv- 
ered than  that  gallant  military  achievement  of  which  it  is  the  anniver- 
sary-   No  prouder  monument  than  this  would  he  needed  for  his  fome."* 
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In  tliia  lemons  speech,  Mr.  Choate  remarked  that  "  our  sense  of  duty 
to  the  dead,  the  living,  and  the  unhom  who  shall  live;  our  jastice,  oar 
patriotism,  our  iKtIicy,  common  honesty,  common  decorum,  urge  us,  are 
enough  to  urge  us,  to  go  oq  without  the  delay  of  an  hour,  to  appropri- 
ate the  bounty  according  to  the  form  of  the  gift."  He  opposed  any- 
thing like  the  school  or  college  proposed  by  Mr.  Tappan  on  the  ground 
of  its  narrow  utilitarianism,  as  being  wholly  uDnecesfiary  and  in  a  great 
degree  useless.  It  would  injure  the  universities  already  in  existence; 
it  wonld  be  exceedingly  difficult  to  secure  students ;  the  expense  of  pro- 
fessors, books,  apparatus,  and  buildings  would  secure  A  pretty  energetic 
difhising  of  the  fund  but  not  much  diffbsioa  of  knowledge.  He  ap- 
proved of  the  suggeiitiou  that  lectures  should  be  delivered,  especially 
daring  the  sessions  of  Congress,  not  by  professors  permanently  fixed  on 
aonnal  salaries,  bat  by  gentlemen  eminent  in  science  and  literature,  to 
be  invited  to  Washington  under  the  stimulus  and  with  the  ambition  of 
a  special  and  conspicuous  retainer.  He  preferred  however  that  the  one 
simple  object  of  the  Institution  should  be  to  accnmolate  a  grand  and 
noble  public  library,  one  which  for  variety,  extent,  and  wealth  should 
be  equal  to  any  in  the  world.  He  claimed  that  this  scheme  was  the 
only  one  that  "  would  prevent  the  waste  of  money  in  jobs,  salaries,  sine- 
cores  and  quackeries,  and  would  embody  Smithson's  idea  in  some  tangi- 
ble form,  some  exponent  of  civilization,  permanent,  palpable,  conspieu- 
ons,  nseftil,  and  than  which  nothing  was  sftfer,  surer,  or  more  unexcep- 
tionable." 

Mr.  Choate  presented  many  interesting  facts  in  regard  to  the  pubUo 
libraries  of  the  world,  and  argued  in  his  peculiarly  forcible  and  eloquent 
muiDer  that  such  a  plan  as  be  proposed  was  within  the  terms  and  spirit 
of  the  trust. 

"That  directs  us  to  'increase  and  diffuse  knowledge  among  men. 
And  do  not  the  judgments  of  all  the  wise;  does  not  the  experience  of 
all  enlightened  states ;  does  not  the  whole  history  of  civilization  concur 
to  declare  that  a  various  and  ample  library  is  one  of  the  sarest,  most 
constant,  most  permanent  and  most  economical  instrumentalities  to  in- 
crease and  diffuse  knowledge?  There  it  would  be,  durable  as  liberty^ 
darable  as  the  Union ;  a  vast  storehouse,  a  vast  treasury  of  all  the  facts. 
which  make  up  the  history  of  man  and  of  nature,  so  far  as  that  history 
has  been  written;  of  all  the  truths  which  the  inquiries  and  experiences 
of  all  the  races  and  ages  have  found  out ;  of  all  the  opinions  that  have 
been  promulgated;  of  all  the  emotions,  images,  sentiments,  examples, 
of  all  the  richest  and  mont  instructive  literatures;  the  whole  past  speak- 
ing to  the  present  and  the  future — a  sileut,  yet  wise  and  eloquent 
teacher.    •    •    • 

"  If  the  terms  of  the  trust  then  authorize  this  expenditure,  why  not 
make  itt  Not  among  the  principal,  nor  yet  the  least  of  reasons  for 
doing  so,  is,  that  all  the  while  that  you  are  laying  oat  your  money,  and 
when  you  have  laid  it  out,  you  have  the  money's  worth,  the  vfdue  re- 
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ceived,  the  property  purchased  on  hand  to  show  for  itself  and  to  speak 
for  itself.  Suppose  the  professors  provided  for  iu  the  hill  should  gather 
a  little  circle  of  pupils,  each  of  whom  shoutd  carry  off  nith  him  some 
small  qaotient  of  navigatioD,  or  horticulture,  or  cursil  economy,  and  the 
Aind  shonld  thus  glide  away  and  evaporate  in  such  insensible,  iuappre- 
oiable  appropriations,  how  little  there  would  be  to  testify  of  it  1  WLereuit 
here  all  the  while  are  the  books ;  here  is  the  value;  here  is  the  visible 
properly ;  here  is  the  oil  and  here  is  the  light.  There  is  somethiug  to 
point  to,  if  you  should  be  asked  to  account  for  it  unexpectedly,  and 
something  to  point  to  if  a  traveler  should  tannt  yon  with  the  collections 
which  he  has  seen  abroail,  and  which  gild  and  recommend  the  absolut- 
isms of  Vienna  or  St.  Petersbnrgh.    •    •    • 

"  Bat  the  decisive  argument  is,  after  all,  that  it  is  an  application  the 
most  exactly  adapted  to  the  actual  literarj-  and  scientific  wants  of  the 
States  and  the  country.  I  have  said  that  another  college  is  not  needed 
here  because  there  are  enough  now,  and  another  might  do  harm  as  much 
as  good.  But  that  which  is  wanted  for  every  college,  for  the  whole 
oonntry,  for  every  studious  person,  is  a  well-chosen  library,  somewhere 
among  us,  of  three  or  four  hundred  thousand  books.'* 

Mr.  Tappan,  in  regjly,  urged  thut  Smitbsou's  own  habits  and  pursuits 
should  be  considered;  that  it  must  be  remembered  that  he  was  an  emi- 
nently practical  philosopher,  intimately  acquainted  with  <;hemi6tr^',  min- 
eralogy, geology,  and  natural  bistorj',  to  the  minute  study  of  which  he 
devoted  his  life.  His  favorable  resort  had  been  the  Jardin  des  Plantes, 
at  Paris,  and  there  could  be  but  little  doubt  that  in  making  his  bequest 
he  had  iu  view  the  establishment  of  a  similar  institution.  He  depre- 
cated the  outlay  of  a  large  amount  in  the  purchase  of  books,  and  as- 
serted that  they  not  only  did  not  promote  knowledge,  but  that  one-balf 
of  those  then  in  the  Library  of  Congress  were  to  be  considered  as  trash. 
■  Mr.  Levi  Woodbury,  of  New  Hampshire,  favored  the  employment  of 
lecturers,  and  the  purchase  of  a  moderate-sized  library,  but  preferred 
that  the  management  of  the  bequest  should  be  intrusted  to  the  National 
Institute,  a  society  already  in  active  operation,  created  by  Congress,  and 
the  objects  of  which  were  a[>propriate  to  the  trust. 

Mr.  John  J.  Crittenden,  of  Kentucky,  thought  the  purchase  of  books 
should  be  confined  to  works  on  science  and  the  arts.  Mr,  James  A. 
Pearce,  of  Maryland,  concurred  in  the  views  of  Mr.  Choate.  Mr.  Wm. 
G.  Bives,  of  Virginia,  believed  that  by  knowleilge  was  not  merely  meant 
the  natural  sciences,  astronomy,  mathematics,  &c. ;  he  cousidexed  the 
most  important  of  all  the  branches  of  human  iiuowledge  that  which  re- 
lated t«  the  moral  and  political  relations  of  maq.  The  field  of  moral 
science  also  embraced  a  much  larger  portion  of  knowledge  than  the 
physical  sciences.  He  suggested  the  "  Faculty  of  letters  and  sciences" 
under  the  auspices  of  the  University  of  France,  as  a  much  better  model 
fbr  the  Smithsonian  than '  the  Jardin  des  PianUa.  He  remarked  tbat  it 
was  his  "firm  and  solemn  conviction  that  we  now  have  it  in  <Hir  power 
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to  do  more  good  to  this  oation  in  oar  day  and  geDeratioD,  by  a  jadicions 
and  wise  application  of  tbis  (500,000  which  has  been  put  into  our  haods, 
than  by  the  application  of  the  twenty-five  or  thirty  millions  we  are  in  the 
habit  of  amioally  appropriating." 

Ur.  Choate's  amendments  were  adopted  by  the  Sen»t«  and  the  bill 
recommitted  to  be  more  folly  niatnred.  It  was  again  reported  to  the 
Senate  on  the  2d  of  Jannary,  including  Mr.  Cboate's  plan  of  a  great 
library.  Mr.  Woodbury  endeavored  again  to  place  the  Institution  tinJer 
the  management  of  the  National  Institute,  but  was  opposed  by  Senatont 
Bacbanaa,  Choate,  and  Tappan,  on  the  ground  that  it  was  autirepubli- 
can  and  anti-democratic  to  surreuder  all  control  by  the  people's  repre- 
sentatives in  respect  to  a  trust  committed  to  their  custody  for  the  people's 
benefit,  and  to  place  it  in  the  banda  of  a  close  body  wholly  irresponsible 
to  either  Congress  or  the  people. 

Mr.  Woodbury-  replied  with  warmth  that  bis  plan,  instead  of  being 
antagonistic  to  Congress,  made  it  more  in  sabordination  to  it,  and  plaoed 
stronger  safeguards  against  any  possible  departure  from  its  commandH 
or  wishes.  He  also  believed  that  it  would  be  placing  a  burden  on  the 
Institute  rather  than  conferring  a  favor  upon  it 

Mr.  Buchanan  "could  imagine  no  other  mode  of  nstng  the  fiiad"  to 
a«1vantage,  than  "the  purchase  of  a  great  Ubrary,*'  and  strongly  op- 
posed any  connection  with  the  National  Institute. 

Mr.  William  Allen,  of  Ohio,  expressed  his  opposition  to  "any  plan 
whatever  for  connecting  anything  called  an  inatitution  with  the  public 
treaHnry."  He  had  never  known  a  single  instance  of  a  fund  of  money, 
charitable  or  otherwise,  being  intnistctl  to  the  care  of  an  incorporated 
body  of  men  "that  was  not  squandered  and  ma<1e  to  foil  short  of  the 
object  of  the  donor."  He  wished  to  see  no  institution  estabUshed  in  the 
capital  of  the  United  States  to  teach  the  American  iieople  how  to  think, 
and  read,  and  si>eak,  and  he  therefore  opposed  the  whole  project. 

Mr.  Eobert  J.  Walker,  of  Mississippi,  defended  the  National  Institute 
against  the  attncks  made  upon  it;  showed  that  it  was  worthy  of  and 
had  received  the  greatest  encouragement  and  most  genenU  favor,  and 
claimed  that  nn  institution  bearing  the  name  of  a  foreigner  never  coul<l 
concentrate  in  the  same  degree  the  afi'ectious  and  confidence  of  the 
Amcricau  people. 

After  some  further  debate  the  hill  was  laid  over  for  several  days,  but 
was  taken  up  and  passed  on  the  23d  of  January',  1845.    When  it  reached 
the  House,  a  substitute  was  ofl'ered  for  it  by  ^Ir.  Robert  Dale  Owen,  of 
Indiana ;  but  in  the  hurry  of  a  short  session  of  Congress  the  whole  ^ 
matter  was  lefttiudisposed  of. 

On  the  opening  of  the  Twentj'-ninth  Congress,  Mr.  Owen  again 
offered  his  hill  to  establish  the  Smithsonian  Institution,  and  it  was 
lefened  to  a  select  committee  of  seven  members,  viz,  Messrs.  Owen,  of 
Indiana,  Jobn  Q.  Adams,  of  Massachusetts,  Timothy  Jenkins,  of  Xew 
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York,  George  P.  Marsb,  of  Vermont,  Alexander  D.  Sime,  of  Soath  C;ir- 
olina,  Jeffersou  Davis,  of  Mississippi,  and  David  Wilmot,  of  Fennsyl- 
vania. 

On  the  28tli  of  Febrnary,  1846,  Mr.  Owen,  from  tliis  select  contmittee, 
reported  an  elaborate  bill  embracing  the  principal  features  of  Mr.  Tap- 
pan's  bill  of  the  last  session,  but  adding  a  section  providing  for  a  normal 
braoch  to  give  snob  a  thorough  scientific  and  liberal  conrse  of  instmc- 
tioD  as  may  be  adapted  to  qualify  young  persons  as  teachers  of  onr 
common  schools  and  to  qualif^  stndents  as  teachers  or  professors  of  the 
more  important  branches  of  natural  science.  A  library  was  to  be  pro- 
cured composed  of  valuable  works  pertaining  to  all  departments  of 
human  knowledge.  Special  reference  was  to  be  made  by  the  professors 
to  the  increase  and  extension  of  scientific  knowledge  generally,  by  ex- 
periment and  research.  Essays,  pamphlets,  magazines,  moDuals,  tracts* 
on  science,  history,  chemistry,  school-books,  apparatuB,  &&,  were  au- 
thorized. 

In  advocating  this  bill  Mr.  Owco  made  a  very  able  and  impressive 
speech,  and  one  of  the  most  memorable  occurring  in  the  discussion  of 
the  subject  of  the  disi>ositioo  of  the  bequest  He  condemned  thedila* 
toriness  of  Congress  iu  waiting  for  ten  years,  after  solemnly  accepting 
tbe  trust,  without  doing  anything  whatever  to  carry  out  the  intention 
of  the  donor. 

"Small  enconragement,"  he  remarked,  "is  there, in  such  tardiness  as 
this,  to  others,  as  wealthyand  as  liberal  as  Smithson  and  Girard,  to  follow 
tlieir  noble  ezamplol  '  Small  encouragement  to  such  men  to  entrust  to 
our  care  bequests  for  human  improvement  I  Due  diligence  is  one  of  the 
duties  of  a  faithful  trustee.  Has  Congress,  iu  its  conduct  of  this  sacred 
trusteeship,  used  due  diligencel  Have  its  memt>ers  realized,  in  the 
depths  of  their  hearts,  its  duties  and  their  urgent  importancel  Or  has 
not  the  language  of  our  legislative  action  rather  been  but  this:  'The 
Smithsonian  fundi  Ah,  tmel  Tbat'swell  thought  of.  One  forgets 
these  small  matters.'" 

Mr.  Owen  re\iewed'  all  the  legislative  proceedings  in  relation  to  the 
subject,  the  various  plans  brought  forward  from  time  to  time  for  adop- 
tion by  Congress,  and  called  attentionto  the  fact  that  the  object  for  which 
Mr.  Adams  had  labored  with  so  much  zeal  and  perseverance — an  astro- 
nomical observatory — hod  already  been  established  in  Washington.  He 
then  made  an  elaborate  reply  to  Mr.  Cboate's  arguments  iu  favor  of  a 
great  library.  He  admitted  that  "  in  books  exists  the  bygone  world.  By 
books  we  come  in  contact  with  the  mankind  of  former  ages.  By  books 
we  travel  among  ancient  nations,  visit  tribes  long  since  extinct',  and  are 
made  familiar  with  manners  that  have  yi^hicd,  centuries  ago,  to  the 
innovating  influences  of  time."  He  would  go  as  far  as  the  i^hest  in 
bis  estimate  of  the  blessings  which  the  art  of  printing  had  couCerred 
upon  man;  but  such  reasoning  had  no  relation  to  the  proposal  em- 
braced iu  Mr.  Ghoate's  scheme. 
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"It  BabstantiatesDotatall  ibe  propriety  ofspending  half  a  million,  or 
tiro  or  three  h^f  niililoiu  of  dollais  to  rival  the  bihUomaniacs  of  Paris 
uhI  of  Macich. 

<«  Books  are  like  wealth.  An  income  ve  miut  have  to  live;  a  certaio 
amoant  of  income  to  live  in  comfort.  BeyoDd  a  cwtaiu  income  the 
power  of  wealth  to  pnrchase  comfort,  or  even  wholesome  luxury,  cea^ 
altogether.  How  mach  more  of  true  comfort  is  there  in  a  fortune  of  a 
milliou  of  dollars  than  in  oue  of  fifty,  or  say  a  hundred  thousand  i  If 
more  thero  be,  the  excess  is  hardly  appreciable ;  the  burden  and  cares 
of  a  milliouaire  outweigh  it  tenfold.  And  so,  aim,  of  these  vast  and 
bloated  book-gatherings  that  ideep  in  dust  and  cobwebs  on  the  libnuy 
shelves  of  European  monarchies.  Up  to  a  judicious  selection  of  thirty, 
fifty,  a  hundred  thousand  volumes,  if  you  will,  how  vast,  yea,  how 
priceless,  is  the  intellectual  wealth)  From  one  to  five  hundred  thoa- 
aaod,  what  do  we  gaint  Nothingi  That  would  not  be  true.  A  goblet 
emptied  into  the  Pacific  adds  to  the  mass  of  its  waters.  But  i{,  within 
these  limits,  we  set  down  one  book  out  of.a  hundred  as  worth  the  money 
it  costs,  we  are  assuredly  making  too  Uberal  an  estimate. 

"Oar  librarian  informs  me  that  the  present  Congressional  library 
(certainly  not  one  of  the  most  expensive,)  has  cost  upwards  of  t^ree  dol 
Urs  a  volume;  its  binding  alone  has  averaged  over  a  dollar  a  volume. 
The  same  works  could  be  purchased  now,  it  is  true,  much  more  cheaply; 
but,  CD  the  other  hand,  the  rare  old  books  and  canons  manuscripts 
necessary  to  complete  a  library  of  the  Iwgest  class  would  raise  the 
averse.  Assuming,  then,  the  above  rate,  a  rival  of  the  Munich  Ubrary 
would  cost  UB  a  million  and  a  half  of  dollars*,  ita  binding  alone  would 
amount  to  a  sum  equal  to  the  entire  Smithsonian  Xund  as  originally 
r^oitted  to  us  from  England. 

"And  thus  notouty  the  entire  legacy,  which  we  have  promised  to  ex- 
pend B>i  that  it  shall  increase  and  diffuse  knowledge  among  men,  is  to 
be  squandered  in  this  idle  and  bootless  rivalry,  but  thousands  on  tiiou- 
sands  must  be  added  to  finish  the  work;  from  what  source  to  be  derived, 
let  its  advocates  inform  us.  And  when  we  have  spent  thrice  the  amount 
of  Smithson's  original  bequest  on  the  project,  we  shall  have  the  satisl^i- 
tion  of  believing  that  we  may  possibly  have  saved  to  some  worthy 
scholar  a  hundred,  or  perchance  a  few  hundred,  dollars,  which  otherwise 
he  most  have  spent  to  obtain  Irom  Europe  half  a  dozen  valuable  works 
of  reference!" 

The  most  important  feature  of  Mr.  Owen's  bill  was  however  con- 
sidered by  him  to  be  the  provision  for  normal-school  instruction.  He 
maintained  it  to  be  the  duty  of  Congress  to  elevate  to  the  utmost  the 
character  of  our  common  schools.  The  normal  branch  was  not  intended 
by  him  to  take  the  place  of  similar  institutions  in  the  States ;  its^would 
be  supplemental  to  these,  but  of  a  higher  grade,  and  would  enable  young 
-persons  who  bad  passed  through  the  former  to  perfect  themselves  in 
"  Uie  most  useful  of  all  modem  sciences — the  humble  yet  world-subduing 
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Bcience  of  [irimary  edacation."  It  would  also  be  the  place  where  wo 
might  hope  to  find  trained,  competent,  and  enlightened  teachers  for  the 
State  normal  schools. 

He  also  specially  nrged  the  imiwrtanee  of  scientific  researches. 

"  In  these,"  he  said,  "  Smitbson  spent  the  greater  part  of  his  life. 
And  it  cannot  be  doubted  that  were  he  yet  alive  and  here  to-day  to  ex- 
plain his  wishes,  ordinal  reaearchea  in  the  esxict  seUacea  wonld  be  de- 
clared by  him  a  part  of  his  plan.  With  the  knowledge  of  Iiis  life  and 
favorite  pursuits  before  iis,  and  the  words  of  his  will  specifying  the  in- 
crease as  well  as  the  diffusion  of  knowledge  for  onr  guide,  it  seems 
nothing  less  than  an  imperative  doty  to  indade  scientific  research 
among  the  objects  of  a  Smithsonian  Institntion." 

Mr.  George  W.  Jones,  of  Tennessee,  mode  himself  conspicuous  on 
this,  as  on  many  other  occasions,  by  bitter  opposition  to  the  adoption  of 
any  plan  for  the  organization  of  the  Institution.  He  believed  that  the 
whole  matter  was  wrong ;  that  the  government  had  no  right  to  accept  of 
the  trust,  and  he  proposed  that  the  whole  fund,  in  whatever  form  it 
might  be,  whether  money  or  State  bonds,  should  be  returned  to  any  of 
the  heirs-at-law  or  next  of  bin  of  Mr.  Smithson.     He  maintained  that — 

"  It  was  neither  the  right,  the  irower,  or  the  true  policy  of  the  gov- 
ernment to  attempt  to  rear  upon  the  city  of  Washington  an  institntioit 
for  the  education  of  school  teacliers,  agricultural  professors,  &e.,  to 
send  oat  into  the  country.  .  .  .  Every  measure  of  this  kind  ha*l 
the  tendency  to  make  the  people  throughout  the  country  look  more  to 
this  great  central  power  than  to  the  Stai'e  governments." 

Mr.  Joseph  R  IngersoU,  of  Pennsylvania,  favored  the  bill  of  Mr.  Owen, 
and  ridiculed  the  idea  of  Mr.  Jones  of  returning  the  money  to  Englanil. 
He  thought  that  a  great  library  was  not  desirable,  and  said  that  tlie 
necessary  building  to  contain  the  greatest  librarj-  iu  the  world  would  in 
its  own  erection  exhaust  the  entire  bequest.  The  Oapitol  Itself  would 
not  contain  eight  hundred  thousand  volumes  so  properly  arranged  as  to 
be  accessible.  A  Ubmry  was  not  the  object  of  Smithson.  A  plan  shouhl 
be  adopted  to  cover  general  ground,  in  which  all  objects  of  science 
should  be  included.  He  favored  that  part  of  the  bill  proriding  for  nor- 
mal instruction,  and  would  add  an  appropriation  for  defraying  the  ex- 
pense of  the  delivery  of  lectures  by  our  most  distinguished  men  at  dif- 
ferent 'points  tlirougbout  the  country  for  scientific  instruction, 

Mr,  Frederick  P.  Stanton,  of  Tennessee,  in  a  brilliant  and  eloquent  ad- 
di-css  to  the  House,  supported  the  bill  in  its  present  form.  He  maintJiint'<l 
that  it  was  the  result  of  the  conflicting  opinions  of  wi.se  and  experi- 
enced men,  harmonized  by  comparison,  discussion,  and  mutual  conces- 
sion. He  dwelt  at  length  on  the  importance  of  advancing  science,  the 
value  of  experimental  research  and  observation ;  explained  :ind  advo- 
cated every  section  of  the  bill,  and  concluded  by  saying:  "By  prOixT 
management  this  institution  may  doubtless  be  made  the  instrument  of 
immense  good  to  the  whole  country-.    To  the  government  it  will  be  of  no 

Coogic 


JAUES  8U1THS0N  AND  HIS   BEQUEST.  185 

tli^t  advantage.  It  will  be  a  great  institntion.  It  may  attain  a  char- 
KCter  as  liigh  as  that  of  the  French  Academy,  and  its  aathority  will  then 
be  decisive  in  reference  to  namerons  qnestioos  of  a  BcientiAc  nature  con- 
tiuoally  presented  to  the  committees  of  Congress  and  the  departments 
of  government  for  determination  and  consequent  action.  Such  an  iosti- 
tudon  is  greatly  needed  in  the  federal  city," 

Mr.  William  Sawyer,  of  Ohio,  wanted  students  to  be  sent  to  the  lostitn- 
tioQ  selected  &om  the  Tarioos  States  and  Territories  according  to  the 
ratio  of  representation  in  Congress.  He  also  thoaght  the  rate  of  inter- 
est on  the  fond  should  be  five  instead  of  six  per  cent. 

Mr.  D.  P.  King,  of  Massachusetts,  favored  a  provision  by  which  stu- 
ilentfi  oonld  be  educated  free  of  expense,  and  pay  their  board  by  labor  on 
a  form  connected  with  the  establishment 

Mr.  Jefferson  Davis,  of  Mississippi,  advocated  the  bill  as  providing  for 
the  increase  and  diffusion  of  knowledge  among  men.  It  was  too  late  to 
make  tbe  objection  that  the  tr||ist  ought  not  to  have  been  accepted.  It 
was  our  duty  to  cany  it  into  execution;  and,as  to  the  fund,  it  ought  to 
be  considered  as  money  still  in  the  Treasury,  unconnected  with  any  in- 
vestment the  officers  of  the  government  may  have  made.  He  regarded 
tectures  as  the  greatest  means  of  extending  knowledge  which  had  been 
adopted  in  modem  times.  It  was  second  only  to  the  invention  of  the 
art  of  printing.  He  would  admit  that  the  government  had  no  authority 
to  take  charge  of  the  subject  of  education,  but  he  did  not  consider  this 
bill  as  liable  to  that  objection.  The  normal  schoo]  system  he  considered 
as  highly  beneficial,  serving  to  produce  uniformity  in  the  language,  and 
to  lay  the  foundation  of  all  sciences.  The  spelling-book  of  Noah  Web- 
ster, which  had  been  used  extensively  in  onr  primary  schools,  had  done 
more  to  produce  uniformity  in  our  language  in  this  country  than  anything 
else.  If  we  sent  out  good  school-books  from  this  institution,  it  would  be 
of  vast  Ber\ice  to  the  country.  He  enlarged  upon  the  benefits  which 
would  result  to  science  and  the  diffusion  of  every  kind  of  useful  knowl- 
edge from  an  institution  which  would  gather  young  men  from  the  remotest 
ports  of  the  country  at  the  common  point  where  eveiy  facility  for  practical 
instmction  would  be  aflbrded.  The  taste  of  the  country  would  be  re- 
fined, and  he  did  not  consider  this  as  anti-democratic.  Knowledge  was 
the  common  cement  that  was  to  unite  all  tbe  heterogeneous  materials  of 
this  Union  into  one  mass,  like  the  very  pillars  iu  the  hall  of  the  House 
before  them. 

Mr.  Geo.  F.  Marsh,  of  Vermont-,  said  that  whatever  plan  was  adopted 
must  of  necessity  be  one  of  compromise,  and  that  though  he  would  have 
preferred  the  Senate  bill  for  a  Ubrarj-,  yet  he  would  cheerfully  accede  to 
the  present  one  as  proposed  to  l>e  modified.  He  regarded  it  as  an  ex- 
periment which  admitted,  and  which  he  trusted  would  hereafter  receive, 
great  changes  iu  its  conditions  rather  than  as  a  (M)mpleto  working  model. 
Two  objects  were  aimed  at  bySmithson:  first,  the  increase  of  knowl- 
edge— its  enlargement,  extension,  progress;  second,  the  diffmum  d 
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knowledge — its  siiread,  communicatioD,  disBemioation.  Of  tbe  varioixs 
liiBtmmeutalities  for  carrying  out  this  noble  and  imposing  scheme,  he 
coii(tid«red  as  the  simplest  and  moet  efficient  the  collection  for  public 
use  of  a  library,  a  museum,  and  a  gallery  of  art,  and  he  preferred  thaA 
for  a  reasonable  period  the  entire  income  of  the  fund  should  be  expendtMl 
in  this  way.  While  appreciating  the  value  of  research  and  experimeut 
in  natural  knowledge  and  tbe  economic  arts,  and  including  them  in  tbe 
plan  of  a  great  national  institution  for  tbe  promotion  of  all  good  learn- 
ing, be  dissented  irom  the  doctrine  implied  by  the  bill,  which  conQoed 
all  knowledge,  all  science,  to  the  numerical  and  qnantitative  valnea  of 
material  things. 

"  Geology,  mineralogy,  even  chemistj^',  are  but  assemblages  of  appar- 
ent facts,  empirically  established,  and  this  would  always  be  true  oferery 
study  which  rests  upon  observation  and  experiment  alone.  True  science 
is  tbe  classification  and  arrangement  of  necessary  primary  tJ*uths  accord- 
ing to  their  relations  with  each  other  and  in  reference  to  tbe  logical  de- 
ductions which  may  be  made  from  them.  Such  science,  the  only  abso- 
lute knowledge,  is  the  highest  and  worthiest  object  of  human  inqair>', 
and  must  be  drawn  from  deeper  sources  than  the  crucible  and  the  re- 
tort. A  laboratory  is  a  charnel-house;  chemical  decompofiition  begins 
with  death,  and  experiments  are  bnt  tbe  dry  bones  of  science.  It  is  the 
tlionghtful  meditation  alone  of  minds  trained  and  disciplined  in  far  other 
balls  that  can  clothe  these  with  flesh  and  blood  and  sinews,  and  breathe 
into  them  the  breath,  of  life." 

Mr.  Marsh  then  showed  tbe  importance  and  value  of  a  great  library, 
and  gave  Ulustrations  from  his  extensive  knowledge  of  the  Ubraries  in 
Europe. 

Mr.  Isaac  E.  Morse,  of  Louisiana,  was  of  the  opinion  that  Smitbsoa 
was  a  practical  man,  and  that,  although  possessed  of  the  highest  learo- 
iug,  he  condescended  to  devote  his  time  to  subjects  of  the  most  domes- 
tic and  homely  character.  If  his  intention  bad  been  to  establish  a  uni- 
versity or  a  magnificent  library,  and  thus  to  have  his  name  transmitted 
to  posterity,  it  would  have  i>een  easy  for  him  to  have  said  so,  and  noth- 
ing would  have  been  left  to  this  country  but  to  carry  out  bis  enlightened 
and  libei-al  intentions.  But  he  had  no  doubt  studied  the  peculiar  char- 
acter of  the  American  people,  and  discovered  that  while  they  enter- 
tained a  proper  respect  for  tbe  learning  and  genius  of  tbe  German  uni- 
versities and  of  tbe  sciences  taught  in  tbe  schools  of  Europe,  still  there 
was  somethiug  in  tbe  common  sense  and  practical  knowledge  of  oar 
people  which  comported  with  his  own  notions ;  and  he  desired  that  his 
money  should  be  devoted  to  diffusing  practical  and  useful  knowledge 
among  tbem.  Mr.  Morse  then  introduced  a  new  bill  as  a  substitute 
for  that  Duder  discussion,  providing  maiuly  that  *'  an  offer  be  made 
through  the  newspapers  of  the  United  States  and  Enrope  of  suitable 
I'ewards  or  prizes  for  the  best  written  essay  on  ten  subjects,  the  most 
practical  and  useful  of  which  should  be  printed  and  wid^  distributed,^ 
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tlins  folfllliDg,  in  the  letter  and  spirit,  the  wiae  and  comprehensiTe  iu- 
tentioaa  of  the  donor  for  the  iucreaae  and  diffusion  of  knowledge  anioDg 
■en. 

Mr.  JohD  S.  ChipmaD,  of  Micbigao,  spoke  earnestly  id  opposition  to 
dw  bilL  He  tboaght  that  oar  great  and  powerftil  government,  prosper- 
ing and  progressing  as  it  vas  in  originsd  native  intellect,  fostered  by 
institntions  known  to  no  other  conntry  and  no  other  people,  should  not 
have  consented  to  be  the  recipient  of  what  was  called  a  munificent  do- 
nation of  half  a  million  from  an  Englishman  to  enlightened  American 
repnbllcane  in  this  country.  "  How  did  it  happen,"  he  exclaimed,  "  that 
this  government  accepted  such  a  boon  from  a  foieigner — an  Englishman 
too!" 

After  fnrtber  debate,  Mr.  Adams  moved  that  nntil  the  arrears  of  inter- 
est dae  from  the  States  in  which  the  money  of  Smithson  had  been  in- 
vested were  paid,  no  appropriation  should  be  made  by  Congress  for  the 
fblfiUment  of  the  pnrposes  prescribed  by  the  testator. 

Mr.  A.  D.  Sims,  of  South  Cuvlina,  thought  that  he  saw  in  the  will  of 
SmithBon  only  what  he  had  observed  in  other  instances.  "After  having 
griped  through  their  lives  every  shilling  that  came  into  their  Iiands, 
vnimated  at  last  by  some  posthumons  vanity,  they  sought  to  build  up  a 
name  which  should  live  after  them ;  and  such,  rather  than  any  feeling  for 
humanity,  was  the  motive  that  gnided  them."  He  then  proceeded  to 
eontend  that  the  Oovemment  of  the  0nited  States  was  not  institnted 
for  any  snch  purpose  as  the  administration  of  charities.  He  would  in- 
troduce a  bill  repealing  all  laws  heretofore  enacted  on  this  -subject  and 
giving  authority  and  direction  for  the  restoration  of  the  money  to  the 
Briti^  chancery,  where  it  could  be  devoted  to  purposes  in  England  sim- 
ilar to  those  which  had  been  contemplated  in  the  city  of  Washington. 
The  only  difference  would  be  in  the  location  of  the  institution. 

Mr.  Adams  proceeded  to  explain  and  advocate  his  snbstitnte,  and  main- 
tained that  in  the  administration  of  this  fond  there  were  two  or  thi^ 
principles  that  should  be  observed.  One  was,  that  it  should  never  cost 
the  i>eople  of  the  United  States  a  dollar — ^that  it  shonld  support  itself; 
another,  that  no  part  should  ever  be  applied  to  the  ordinary  purposes 
of  education.  It  was  unworthy  the  people  of  the  United  States  to  re- 
eeive  foreign  aid  for  this  purpose.  There  was  no  way  in  which  the  States 
eoald  more  degrade  themselves  than  by  relying  on  foreign  aid  or  on  the 
General  Oovemment  for  the  education  of  their  children. 

"  But  an  experience  of  eight  or  ten  years,  since  wo  received  this 
money,  had  shown  him  that  whenever  distinguished  scientific  men  were 
c^ed  upon  for  their  opinions,  scarcely  two  agreed. 

"In  addition  totbeapplieationofacertainpartof  thisfundto  the  sci- 
ence of  astronomy,  there  was  another  provision  which  he  found,  and 
whiflh  he  was  happy  to  see  this  bill  made,  viz,  that  no  portion  of  the 
Aiod  should  be  appropriated — that  it  uhould  be  a  perpetual  fiind.  It 
was  the  interest  which  was  to  be  applied. 
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"  Bnt  in  the  mean  time,  while  this  delay  bad  taken  place,  he  wae  de- 
lighted that  an  aBtronomical  observatory — not  perhaps  so  great  as  it 
should  have  tteeti — ^had  been  smuggle<l  into  the  number  of  the  institn- 
tions  of  the  coantiy  under  the  mask  of  a  small  depot  for  charts,  &c. 

"  He  claimed  no  merit  for  the  erectioB  of  the  astronomical  observa- 
tory; but  in  the  course  of  his  whole  life  no  conferring  of  honor,  of  in- 
terest, of  office,  bad  given  him  more  delight  than  the  belief  that  he  had 
contributed,  in  some  small  degree,  to  produce  these  astronomical  observ- 
atories, both  here  and  elsewbera  He  no  longer  wished  any  portion  of 
Smithson's  fund  applied  to  an  astronomical  observatory. 

"  Nor  did  he  think  it  important  to  the  people  that  any  provision  of  this 
bill  should  bo  carried  into  effect  immediately,  bnt  mtlier  that  measures 
shouM  be  taken  to  induce  the  States  to  pay  the  interest  on  their  bonds, 
and  then  let  the  money  be  appropriated  to  any  purpose  on  which  Congress 
could  agree  more  nuanimonsly  tham  on  this  bilL" 

Mr.  Andrew  Johnson,  of  Tennessee,  was  opposed  to  taking  any 
money  out  of  the  Treasury  of  the  United  States  to  establish  such  an 
institution. 

Mr.  George  Uathbon,  of  New  York,  did  not  feel  disposed  to  object  to 
any  plan  with  seeming  plausibility.  He  waa  in  favor  of  espending  the 
money  in  some  way  and  upon  some  scheme,  faithfully  and  honestly,  but, 
above  all,  he  was  in  favor  of  appropriating  the  money  whether  the  final 
result  should  be  good  or  not.  He  wished  to  wipe  out  the  stain  which 
rested  on  the  character  of  this  Government  of  withholding  the  money 
because  we  were  not  able  to  discover  the  best  mode  of  expending  it. 
In  his  judgment,  a  library  was  the  least  plausible  of  any  of  the  schemes* 
proposed. 

Mr.  Orlando  B.  t^cklin,  of  Illinois,  opposed  the  bill.  He  thought 
however  th-tt  the  good  faith  of  the  Government  required  that  thi« 
money  should  be  considered  as  being  in  the  Treasury,  and  that  weconld 
not  excuse  ourselves  by  saying  that  the  fiind  had  been  loaned  out  to 
the  States  and  could  not  now  be  realized.  He  objected,  however,  to  the 
connection  proposed  to  be  established  between  this  institution  and  thw 
United  States  Treasury.  A  million  of  dollars  would  be  reqiiireil  to  meet 
the  deficiency  in  this  Smithsonian  bequest.  He  was  willing  to  exiientl 
the  money  fur  a  library,  and  for  scientiQc  apparatus,  or  for  any  plan  by 
which  the  fund  cotUd  be  disconnected  fi'om  the  Government.  He  regHrde<l 
Mr.  Owen's  bill  as  one  of  the  most  odious  and  abominable  ever  pre. 
sentod,  and  he  would  rather  see  this  half  million  returned  to  the  British 
court  of  chancery,  or  ten  millions  sunk  to  the  bottom  of  the  Potomac, 
than  to  have  this  bill  pass. 

Mr.  Allen  G.  Thurman,  of  Ohio,  made  inquiries  re8i)ecting  the  orig- 
inal investment  of  the  fund,  and  then  discussed  the  duties  of  a  trustee. 
He  could  not  vote  for  the  bill  unless  it  were  most  materially  cbangeil. 
He  was  op[>osed  to  the  erection  of  an  immense  institution  at  the  city  of 
Washington,  that  would  ultimately  become  a  charge  upon  the  Treasury 
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and  would  necessarily  be  partial  in  its  operations  and  benefits.  He  was 
iuclined  to  iavor  tbe  libraiy  plan,  although  there  were  great  objectiona 
to  it.  Bat  "there  was  one  recommeodation  it  possessed  that  strongly 
infiuenced  him.  That  was,  that,  though  it  might  not  effect  the  greatest 
amount  of  benefit  that  coaM  be  produced  by  the  fund,  it  was  not  liable 
to  the  abases  to  which  all  the  other  plans  would  probably  give  rise.  It 
would  create  no  large  body  of  offlce-holders,  no  patronage,  no  lavorit- 
ism,  DO  partially  sectional  advantages." 

Mr.  Owen  replied  to  Mr.  Adams,  and  showed  that  tbe  position  of  the 
latter  aa  to  the  condition  of  the  fund  was  entirely  inconsistent  with  the 
reports  and  bills  he  had  so  often  presented.  He  was  not  siiecially  wed- 
ded to  the  feature  of  normal  schools,  although  he  believed  it  was  the 
most  important  one  in  the  bill.  As  to  the  disgrace  of  educating  onr 
children  with  foreign  aid,  there  was  no  proposition  in  this  bill  to  educate 
chUdren,  but  the  teachers  of  children.  And  aa  to  disgrace,  it  might  be 
said  with  equtd  propriety  that  it  was  disgraceful  to  receive  foreign  aid 
for  founding  a  library. 

Mr.  Andrew  Johnson  renewed  his  attack  on  the  bill : 

"There  was  something  a  little  farcical  and  amusing  [to  him]  in  this 
tystem  of  nonnal  iostrnction,  which  was  to  provide  the  country  with 
school  teachers.  He  would  Uke  to  see  a  young  ma»,  educated  at  the 
Smithsonian  Institution  and  brought  up  in  all  the  extravag&nce,  folly, 
aristocracy,  and  corrnption  of  Washington,  go  out  into  the  country  to 
leach  the  little  boys  and  giris  to  read  and  write!  Those  young  men,  so 
educated,  would  steal,  or  play  tbe  little  pettifogger,  sooner  than  become 
I«acher8.  Kinety-nine  out  of  a  hundred  of  those  who  received  the  ben- 
efit of  this  institation  would  hang  about  a  law-offlce,  get  a  license,  become 
a  pack  of  drones  instead  of  schoolmasters.  Washington  City  was  not 
a  place  for  such  an  institution.  He  believed  that  it  woald  result  in  an 
injnry  to  the  country  instead  of  a  beifelit." 

Mr.  John  Bell,  of  Tennessee,  held  that  the  United  States  was  respon- 
■iUe  for  the  fund  and  ought  to  appropriate  it  for  its  object.  He  hoped 
that  Arkansas  would  one  day  pay  the  money,  but  he  feared  it  would  be 
a  distant  day.  It  was  necessary  to  act  now.  He  did  not  wholly  approve 
of  the  bill  reported,  hot  he  would  take  it  rather  than  do  nothing. 

Mr.  Hannibal  Hamlin,  of  Maine,  regarded  this  fhud  as  one  which  bad 
been  received  by  the  Government  to  carry  ont  the  intentions  of  Mr. 
Smithson,  and  to  which,  by  their  acceptance,  they  had  solemnly  bound 
tiiemselves.  He  alluded  to  the  difficulty — ^nay,  the  impossibility — of  any 
adect  committee  agreeing  upon  a  plan  wbiJi,  in  all  its  details,  should 
be  in  accordance  with  the  views  of  all.  Notwithstanding  this,  he  trusted 
we  should  not  let  this  opportunity  go  by  to  make  a  commencement  in 
this  matter.  -  He  had  not  the  slightest  doubt  of  the  foil  and  unqualified 
power  of  this  Oovemment  to  take  charge  of  this  money  and  give  it  the 
du«etion  required  by  the  will  of  Mr.  Smithson. 

While  there  were  featores  in  the  bill  with  which  he  was  not  eotirely 
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pleased,  he  should  vote  for  the  bill  id  case  it  waa  not  amended.  But 
there  were  some  ameodmeiita  to  the  bill  of  the  genttemiui  from  Indiana 
[Mr.  Owen]  to  which  he  would  fiun  hope  tUat  gentleman  himself  would 
lend  a  &vorahle  ear.  One  related  to  the  appropriation  of  a  part  of  it 
to  the  science  of  agricaltnre.  He  referred  to  the  general  and  deplorable 
want  of  information  of  the  component's  of  the  soil,  the  proper  mode  of 
treating  it,  the  proper  adaptation  of  crops  to  different  soils,  &c.,  and'said 
he  wished  to  see  connected  with  this  institation  a  department  of  agri- 
cultural chemistry  and  a  professor  of  agriculture  proper. 

Mr.  Bradford  It.  Wood,  of  New  York,  said  that  if  ever  there  was  a 
point  in  which  the  national  honor  was  concerned,  it  was  in  carrying  out 
the  intentions  of  the  testator  in  his  bequest.  He  considered  it  an  honor 
to  the  country  that  the  subject  of  a  monarchical  government  should 
hare  selected  this  as  the  instxnment  of  his  expansive  benevolence.  He 
thought  normal  instruction  should  be  left  to  the  States,  but  respoudetl 
heartily  to  Mr.  Hamlin's  suggestion  in  relation  to  agricultural  instruc- 
tion. He  would  do  all  he  could  to  increase  and  diffuse  useful  knowledge 
among  the  masses,  but  this  could  not  and  would  not  be  attained  by  such 
education  as  would  be  obtained  here,  or  by  collecting  at  this  point  a 
splendid  Ubrary.  The  latter  might,  and  nnqueationably  would,  benefit 
those  already  learned,  but  not  the  people. 

Mr.  William  P.  Giles,  of  Maryland,  proposed  an  amendment,  provid- 
ing for  the  publication  and  distribution  of  hooks  for  the  instruction  of 
the  blind. 

Mr.  W.  W.  Wick,  of  Indiana,  discussed  the  duties  of  a  trustee,  and 
took  the  ground  that  the  Government  of  the  United  States  had  oo  dis- 
oretiou  in  this  case  as  to  the  mode  of  investment  of  the  funds.  There 
was  no  power  given  by  the  will  of  Smithson  to  invest  the  money  in  any 
special  manner,  and  the  Government  invested  it  at  its  own  hazard.  If, 
of  his  own  accord  and  without  authoritiy,  a  trustee  made  an  investment, 
he  was  responsible  for  it.  Thus  the  United  States  stood  in  relation  to 
this  matter,  and  to  this  extent  they  were  responsible,  if  at  aU.  The 
honor  of  the  country  should  be  sustained  by  the  faithful  execution  of 
the  trust. 

Mr,  Washington  Hunt,  of  New  York,  entirely  concurred  with  Mr. 
Wick's  view  of  the  subject.  It  was  a  reproach  to  the  government  to 
delay  carrying  out  the  purposes  of  this  trust. 

At  length,  after  a  full  and  exhaustive  debate  for  two  days,  the  House 
proceeded  to  vote  on  the  bill  and  amendments.  The  normal  school  sec- 
tion was  stricken  out,  on  motion  of  Mr.  Adams,  by  u  vote  of  72  to  42; 
the  provision  for  professors  and  lecturers  by  77  to  42,  as  also  that  for 
students.  Mr.  Jones's  amendment,  to  retuni  the  money  to  England, 
received  8  votes  in  the  affirmative  to  115  in  the  negative.  Mr.  Adams's 
proposition,  to  defer  the  organization  of  the  institution  until  the  State 
of  Arkansas  could  be  induced  by  "  moral  suasion  to  pay  up  its  indebt- 
edness for  interest,"  ^as  Koted  down  by  74  to  57.    The  provision  for  lec- 
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tares  was  nefpiCived  by  72  to  39,  while  the  annaat  appropriation  for  a 
library  was  increased,  oa  motion  of  Mr.  Marsh,  from  $20,000  to  $25,000. 
Tbesectioue  requiring  experiment  and  research  ia  agriculture,  manufac- 
tores,  &c.,  the  publication  of  books,  pamphlets,  tracts,  &c.,  and  the  offer- 
ing of  prizes  for  essays,  were  stricken  out.  An  amendment  that  all  copy- 
right books,  maps,  charts,  prints,  &c.,  should  be  delivered  to  the  insti- 
tution was  adopted,  and  also  one  that  the  Government  collections  depos- 
ited to  it  should  be  known  as  the  National  Museum. 

Before  a  vote  was  taken  on  the  bill  as  amended,  a  substitute  for  it 
vas  intro<luced  by  Mr.  William  J.  Hough,  of  yew  York,  retaining  most 
or  the  features  already  agreed  npon,  and  this  was  passed  in  the  Com- 
mittee of  the  Whole  by  a  vote  of  83  to  40.  It  was  then  reported  to  the 
Uonse,  and  passed  by  a  vote  of  85  to  7C.» 

Among  the  prominent  men  in  the  afi&nnative  were  John  Q.  Adams, 
John  Bell,  Garret  Davis,  Jefferson  Davis,  Columbus  Delano,  Stephen 
A.  Douglas,  Solomon  Foot,  Joshua  R.  Giddings,  Hannibal  Hamlin,  D.  W. 
Hilliard,  George  P.  Marsh,  E.  D.  Owen,  F.  P.  Stanton,  A.  G.  Thurman, 
Samuel  F.  Vinton,  David  Wilmot. 

Among  the  nays  were  Howell  Cobb,  B.  M.  T.  Hunter,  J.  B.  IngersoU, 
Andrew  Johnson,  George  W.  Jones,  Preston  King,  Alexauder  H.  Ste- 
phens, and  Jacob  Thompson. 

On  the  10th  of  August,  1840,  the  Senate  proceeded  to  consider  tins 
lull ;  amendments  proposed  were  disagreed  to,  and  it  passed  without  de- 
hate  by  2C  to  13.  The  yeas  were,  Messrs.  Archer,  Atchison,  Barrow, 
Berrien,  Cameron,  Cilley,  Thomas  Clayton,  John  M.  Clayton,  Corwin, 
Davis,  Evans,  Oreene,  Houston,  Huntington,  Jamagin,  Johnson  of  Ma- 
ryland, Johnson  of  Louisiana,  Lewis,  Mangum,  Miller,  Moreheatt,  Phelps, 
Speight,  Spurgeon,  Cpham,  Webster. 

Those  who  voted  in  the  negative  were,  Messrs.  Allen,  Ashley,  Athcr- 
ton,  Bagby,  Benton,  Calhoun,  Dickinson,  Fairfield,  McDuffie,  Semple- 
Tamey,  Westcott,  Yulee. 

The  bill  was  signed  by  President  James  K.  Polk  on  the  10th  of  Au- 
gust, 184t>,  and  became  a  law,  and  the  Smithsonian  Institution  was  or- 
ganized under  it  with  the  following  Board  of  Begents: 

Hon.  Geo.  M.  Daixas,  of  Peunnylvania,  Vice-Prmdent  of  the  United 
SttUet,  ex  o^cio. 

Hon.  Roger  B.  Tanet,  of  Maryland,  Chief  Justice  of  the  United 
States,  ex  officio. 

Hon.  Wu-LiAM  W.  Sbaton,  Mayor  of  the  city  of  WaahingtMi,  ex  officio. 

Hon.  Geoege  Evans,  of  Maine;  Hon.  Isaac  S.  Pen.nybackee,  of 
Virginia;  Hon.  SiD^iET  Bbekse,  of  Illinois,  of  the  United  iitates  Senate, 
appointed  by  President  of  the  Senate. 

'TtwCdDBKMioDal  proc«ediDgi  sod  debates  id  relatioo  to  the  Smithton  bequest  ai« 
nprinted  In  foil  in  the  SniitfaBoniaii  HiBCelluneouB  Collections,  No.  328,  1879.  "The 
BtoithaoDian  Institation :  Document!  rvlolire  to  Ut  or^in  and  kUtors."  Edited  bf  Will- 
UaiJ.Bhew.    1027  pp.,  8=.    1879. 
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Hou.  William  J.  Hofgh,  of  New  York ;  Hon.  Robert  Dale  Owen, 
of  Indiana;  Hon.  Hbnby  W.  HiLLlABD,  of v Alabama,  of  Home  ofSeg- 
rese»tattiw«,  appointed  by  the  Speaker. 

Hod.  RuPTia  Ghoatb,  of  Massachasette;  Hod.  Qmson  Hawlbt, 
of  New  York;  Hon.  Bichabd  Bush,  of  PeniiBylvania;  Hon.  William 
C.  Pbeston,  of  Sonttt  Carolina,  iMixM  of  States,  elected  by  Congrese. 

Alexandeb  Dallas  Baohe,  Mertdtero/the  Natumal  Institute;  Jo- 
seph G.  TOTTEIT,  Member  of  t&e  Ifationai  Institute,  eitisetu  of  Waahinff- 
(on,  elected  by  CoDgresa. 
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OBITTJAET  KOTIOE  OP  JAMES  SMITHSON. 
(From  the  Oentleman's  Magazine.) 

"  OeL  1829. — Died :  InHhe  soath  of  France,  James  SmithBon,  esq.,  M. 
A.,  P.  B.  8. 

"  The  birtli  of  this  gentleman  is  thas  described  by  himself  at  the  com- 
menccment  of  his  will ;  '  I,  James  Smlthson,  son  of  Hugh,  first  Dake  of 
Morthumberland,  and  Elizabeth,  heiress  of  the  Hnngerfonla  of  Stadley, 
and  niece  to  Charles,  the  proud  Dnke  of  Somerset' 

"  It  is  well  known  that  the  vjife  of  Hngb,  first  Dnke  of  Northomber- 
land,  was  Lady  Elizabeth  Seymonr,  grand-daughter  of  the  same  '  proad 
Dnke  of  Someraet.'  It  was  the  Hon.  Frances  Seymour,  danghter  of 
Charles,  Lord  Seymour,  of  Troubridge,  by  his  first  marriage  with  Mary, 
daagbter  and  heiress  of  Thomas  Smith,  esq.— and  thns  half  sister  to  the 
fifth  and  sixth  Dnkes  of  Somerset,  the  latter  of  whom  was  '  the  proad 
dnke' — that  was  married  to  Sir  George  Hnngerford;  bnt  in  the  ac- 
oooutof  the  family  in  Sir  B.  C.  Hofu^s  Hnngerfordiana  we  find  no 
Elizabeth,  nor  the  name  of  Macie,  which  was  that  which  Mr.  Smithson 
originally  bore.    The  family  of  Macie  resided  at  Weston,  near  Bath. 

"  James  Lonis  Maoie,  esq.  [the  subject  of  the  present  notice],  was  a 
member  of  Pembroke  College,  Oxford,  where  he  was  created  M.  A. 
May  28,  1780.  He  was  elected  Fellow  of  the  Eoyal  Society  in  1787, 
and  appears  under  the  same  name  in  the  Philosophical  Transactions  for 
1791 ;  but  between  that  date  and  1803  he  chose  to  change  his  name  to 
Smithson,  although  he  continued  to  enjoy  the  proi>erty  of  the  Macies. 
He  was,  we  believe,  at  one  time  a  vice-president  of  the  Royal  Society."* 


ACCOimT   OP  THB  PIBSr  DUKE   OP  NOETHCMBBKLAND, 

(Father  of  Jamea  Smithwn.) 

"Sir  Hugh  Smithson  was  one  of  the  handsomest  men  in  England. 
He  possessed  much  talent,  a  highly-cultured  intellect,  and  more  learn- 
ing than  is  generally  found  among  the  nobility.  His  parents,  though 
of  gentle  blood,  did  not  belong  to  the  nobility.  He  had  raised  himself 
by  his  marriage  with  the  heiress  to  the  name  and  fortune  of  the  house 
of  Percy,  and  he  showed  that  he  was  worthy  of  both." 

[His  matrimonial  alliance  had  somewhat  of  a  romantic  origin.    Sir 

•  Gmttman't  Uasaxtite,  Maicb,  1S30,  toL  o,  p.  275. 
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Hngh  bad  been  tiDsnccessful  i 
(lisappointuient  reached  the 
daughter  of  Algeruon  Seymou 
sidered,  ou  account  of  her  bin 
in  the  kiugdom;  Lady  Percy  i 
that  auy  womtm  should  h^ve 
SmithHon.'  These  woi'ds  sooi 
and  nrought  a  change  in  his  1 
suitor  of  the  fair  and  noble  he 
1740.] 

"  By  hia  wise  economv  be  im 
and  increased  their  value  to  sti 
amounted  to  over  forty  thou, 
grandeur  of  the  Percys  by 
Alnwick,  the  former  residence 
tircly  mined.  He  rebuilt  it,  ai 
mented  it  in  the  Gothic  style, 
exercised  so  much  taste  that  t 
ntdcent  buildings  of  this  kin< 
improved  Sion,  a  eountry-hon; 
baiisted  the  resources  of  all  tl 
two  mansions  with  master-pi 
worthy  of  their  jrassessors.  £ 
Garter  conferred  on  him,  and 
laud ;  finally,  be  was  raised  tc 
positions  by  an  expenditure  u 

"Tbe  Duchess  of  Kortbuml 
Bcendingfrom  Charlemagne  tl 
ried  Agn^s  de  Percy  in  tbe  y« 
ber  marriage  portion,  several  ] 
Percys,  and  au  immense  incoi 
natiu-al  and  easy  disi>osition ; 
above  all,  she  was  truly  atta<ili 
and  served  whenever  au  oppo 

"The  duke  was  fund  of  artti 
discuHsiDg  all  these  subjects 
well  versed,  and  that  be  coul 
with  any  one  else.  The  ducb 
little  'jeux  d'esprit'  in  tbe  con 
in  gathering  together  engravi 
other  things,  I  joined  in  tlies 
ness  of  my  previous  life.  In  t 
and  made  myself  useful  to  hei 
to  my  attentions  being  a  shor 

From  the  GenMcman's  Maj 
"The  establisbmcnt  of  bis  Gi 
for  any  English  nobleman's  tt 
houses — and  of  late  four — in 
iu  different  sorts  of  very  costl 
gardening  by  Browne;  buildi 

*[L.  Dutens.]  "Minoim  tun  ro, 
toriqiius,  poliljques  i-t  litl^raireH  ru 
«ii;cIo.  Tar  M.  L.  D.  Tmitiifeiue  t 
S;iti-ti^.     (Tliis  book  is  lu  StuitliDOi 
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years  ago  be  was  nble  to  parcbase  the  property  on  wbich  Lord  Percy 
bad  bi»  Rpat,  in  Vorksbire ;  and  a  few  years  ai^o,  the  mansiou,  maaors, 
and  boroughs  of  Humphrey  Morice,  in  the  West,  all  were  sold  to  the 
Dnke.  In  «hort,  the  rental,  with  the  dukedom,  be  left  at  about  60,000 
pounds,  and  to  hi»  second  son  10,000  pounds  per  annum.  The  duke  bad 
necrotiatcd  a  further  improvement  of  the  ^Northumberland  estate,  but 
did  Dot  live  to  see  it  completed."" 

On  the  death  of  the  Duke  of  Nortbumberland,  the  following  obitoory 
notice  was  given  in  the  same  magazine ; 

"  June  G,  1786.  At  eight  o'clock  tliis  morning,  died  at  Sion  Hoase, 
in  bis  74th  year,  the  Most  Noble  Hugh,  Duke  and  Earl  of  Northumber- 
land, Earl  Perey,  Baron  Warkwortli  and  Louvaine,  Lord  Lieutenant 
and  Cnstoa  Kotulornm  of  the  counties  of  Middlesex  an<l  Northumber- 
land, and  of  the  town  and  eoanty  of  Newcastle-upon-Tyne,  Knight  of 
the  Most  Noble  Order  of  the  Garter,  and  Baronet ;  who  with  a  princely 
fortune,  sustained  his  exalted  rank  through  life  with  the  greatest  dig- 
nitj",  generosity,  and  splendor,  and  will  ever  be  considered  aw  one  of  the 
first  eharacters  of  that  age  of  which  he  constituted  so  distinguished  an 
ornament.  Wo  are  well  informed  that  his  annual  income  was  not  less 
than  45,000  !.  jwr  annum.  His  Grace's  extensive  charities  to  the  poor, 
hiu  constant  enconragement  of  literature  and  the  polite  arts,  and  bis 
gcnorous  patronage  of  every  kind  of  merit,  make  his  death  truly  a 
public  loss,  and  will  cause  it  to  be  long  and  sincerely  lamented.  His 
Grace  was  the  son  of  Langdale  Smithson,  esq.,  and  Philadelphia, 
daughter  of  W.  Keveley,  esq.,  of  Newby,  co.  York.  Upon  the  death  of 
bis  gmndfather  (Sir  Hugh  Smithson,  of  Stanwick,  Bart.),  wbich  bap- 
peoetl  in  1720,  he  succeeded  to  the  title  of  baronet,  and  to  bis  grand- 
father's estate;  and  upon  the  ue'itb  of  bis  relation  Ilugb  Sraithsoa,  esq., 
of  Tottenham,  he  came  into  the  possession  of  other  estates  iu  Yorkshire 
and  Middlesex ;  and  also  succeeded  bis  relation  as  knight  of  the  shire 
for  the  county  of  Middlesex,  which  he  represented  iu  three  parbatuents. 
L'pon  the  death  of  his  father-in-law,  Algernon,  Duke  of  Somerset,  whose 
daughter  he  hml  married,  he  succeeded  to  the  title  of  Earl  of  Northum- 
berland, the  Duke  having  been  created  Earl  of  Northumberland  upon 
bis  daughtci's  marriage,  with  remainder  to  her  husband,  and  their  issue, 
after  the  Duke's  death.  The  reason  of  this  creation  was  as  follows: 
The  Duke's  mother  (whoso  third  husbaDtl  was  the  Duke's  father)  was 
daughter  and  sole  heiress  of  Joscelin,  the  last  Earl  of  Northumt>erland, 
which  title  was  become  extinct.  Being  so  great  an  heiress  she  was 
married  three  times  while  a  minor.  First,  to  the  Earl  of  Ogle,  who 
dieil  in  a  short  time  after,  leaving  no  issue.  She  was  next  married  to 
Thomas  Thynne,  esq.,  of  Loiigle:Lte,  co.  Wilt^,  but  he  was  assiutsinated 
in  Pall  Mull  by  some  ruflians  hired  by  Count  Coningsmarck,  whose 
object  was  to  marry  the  widow.  Her  third  husband  was  the  Duke  of 
Somerset, and  she  was  still  a  miuor,a^  was  also  the  Duke,  by  v  hom  she 
bad  the  abovo  Algernon,  who  succeeded  his  father  as  Duke  of  Somerset, 
and  |>osseHsed  all  the  Percy  estates.  He  married  Miss  Tbyime,  grand- 
daughter of  the  Urst  Lord  Weymouth,  and  by  her  had  one  son  and  one 
daughter.  The  son  died  unmarried,  and  the  daughter  married  in  1740 
the  suhject  of  this  article,  then  Sir  Hugh  Smithson.  The  title  of  Som- 
erset going  to  another  branch  of  the  Seymour  family,  the  title  of  North- 
umberland was  revived  to  the  Duke's  daughter  in  consideration  of  her 


*  Gtnllemaie*  Hagaxint,  1786,  toL  Ivi,  p.  G17. 
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descent  from  the  daughter  of  Joscelio  the  lant  Earl  of  NorthnmberlaDd. 
The  Percy  estate  also  settled  in  her,  together  with  several  baronies, 
snch  as  Percy,  Lnoy,  Poynings,  Fitz-Payne,  Bryan,  &c.  The  Dake  of 
Somerset  dying  in  1750  Sir  Hngh  Smitbson  immediately  took  his  seat 
in  the  House  of  Lords  as  Earl  of  Nortliumberland.  In  1752  he  was 
appointed  one  of  the  Lords  of  the  Bed-chamber  to  the  late  King.  In 
1757  be  was  installed  Knight  ot  the  Garter  at  Wiiidsor,  la  1762  he 
was  appointed  Lord  Chamberlain  to  the  Qneen,  and  a  Privy  Counsellor ; 
^so  Lord  Lieutenant  of  the  connties  of  Middlesex  and  North  am  herland. 
In  17(i3  he  was  appointed  Lord  Lieutenant  of  Ireland.  In  1766  he  was 
created  Duke  of  Northumberland.  In  1778  his  Qrace  was  appointed 
Master  of  the  Horse,  which  he  resigned  in  1781.  On  Dec.  5th,  1776, 
which  was  her  birthday,  his  Duchess  died,  when  she  had  completed  her 
sixtieth  year.  She  was  interred  in  her  family  vault  in  St.  Kieholas 
obapel,  Westminster  Abhey.  Ttiey  had  two  sons  and  one  daughter."* 
The  funeral  of  the  Duke  of  Korthumberland,  whose  death  occiurred  ten 
years  later,  was  celebrated  with  great  pomp  on  the  21st  of  June,  1786, 
and  hia  remains  were  also  interred  in  Westminster  Abbey  with  the  Ibl- 
lowing  imposing  list  of  titles  and  dignities  inscribed  on  his  coffin. 

COPFIN-PLATB  IMSOEIPTION  OF  HDGH  SMITHSOH. 
(Father  of  Jsmee  Smitiuon.) 

"The  most  high  poissant  &  most  noble  Prince 

Hugh  Percy,  Dake  &  Earle  of  Northumberland 

Earl  Percy  Baron  Warkwortb  &  Lovaiue  &  Bar* 

Lord  LieuteoaDt  &  CastoB  Botulomm  of  the 

Counties  of  Middlesex  &  N'orthumberland,  of 

the  City  &  Liberty  of  Westminster  &  of  the 

Town  &  County  of  the  Town  of  Newcastle 

npon  Tyne,  Vice  Admiral  of  the  County  of 

Northumberland  &  of  all  America,  one  of 

the  Lords  of  his  M^esty's  most  Hon*^ 

Privy  Council,  &  Knight  of  the  most  noble 

Order  of  the  Garter. 

Died  on  the  6"'  Day  of  Jnne  1786, 

In  the  74""  Year  of  his  Age.''t 


ICOOUNT    OF    EABL    PBECT,    SECOND    DUEE    OF    NOBTHUMBEELAITD, 
(Half  brother  of  James  Smlthsou.) 

The  first  Dnke  of  Northumberland  had  one  daughter,  who  died  un- 
narried,  and  two  sons— Hugh  and  Algernon  (half  brothers  of  James 
Smithson) — of  whom  the  elder  succeed^  his  father  as  the  second  Duke 

■  GcntfrauM**  Magiuine,  1780,  vol  Ivi,  pp.  590,  &30. 
iMimaianea  OtneoJcfioa  «1  Hemldiea,  London,  ItiG^  p.  171. 
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of  Xortbnmberland.  This  son  was  born  Angast  2S,  1743,  and  married, 
iu  1764,  Anne,  daughter  of  John,  Earl  of  Bute,  but  bad  no  issue.  Tb« 
Damage  was  diesolTed,  by  act  of  Parliauient,  in  1779,  and  in  tbe  same 
fear  tbe  duke  married  Miss  Frances  Julia  Bnirell,  of  Beckenbam,  Kent, 
b;  whom  he  bad  five  daughters  aod  two  sons. 

Earl  Percy,  the  second  Duke  of  Northumberland,  served  in  the  Gonti- 
Dental  war^  umler  Prince  Ferdinand  of  Brunswick ;  came  to  Boston,  1774, 
in  charge  of  a  brigade;  commanded  the  re-enforcements  at  the  battle  of 
Lexington,  April  19, 1775;  and  led  the  column  that  reduced  Fort  Wash- 
iDgton,  at  King's  Bridge,  near  New  York,  November  16, 1776.  He  re- 
tomed  to  England  in  May,  1777,  devoted  himself  to  iriiproi  ing  his  estates, 
died  Jnly  lU,  1817,  and  was  buried  with  great  pomp  in  Westminster 
Abbey. 

Of  this  Earl  Percy  an  oil  portrait  has  recently  been  presented  to  the 
town  of  Lexington,  Massachuaetta,  by  his  granduephew,  Algernon 
George,  the  sisth  and  presont  Duke  of  NorthumberlaQ<t.  The  preseute- 
tiou  was  made  through  the  Rev.  Edward  G.  Porter,  of  Lexington,  who 
was  a  guest  at  tbe  duke's  castle  in  1879,  and  was  permitted,  during  his 
visit,  to  make  extracts  from  the  Percy  feraily  papers,  especially  from  the 
letters  written  home  by  Earl  Percy  during  his  American  experiences. 
In  one  of  these  letters,  dated  Boston,  July  S,  1774,  Percy  told  his  parents 
that  the  people  were  very  hot-headed  and  that  he  feareil  trouble.  On 
the  27th  of  the  same  month  lie  wrote  that,  owingtotheabsenceof  Gen- 
pral  Gage  at  Salem,  be  bad  been  commander-in-chief  of  tbe  camp  at 
Boston.  He  also  inclosed  a  view  of  the  town  of  Boatou  and  the  camp, 
and  conveyed  the  information  that  the  people  say  much  and  do  nothing. 
He  advised  a  steadfast  government,  as  the  people  are  worthy  subjects, 
who  talk  as  though  they  wouhl  wipe  out  the  troops  every  night,  bat  are 
trighteneil  to  death  when  they  see  them.  The  clergy  were  spoken  of  as 
teachers  of  sedition  of  the  most  virulent  tjpe.  Another  letter  to  his 
father  was  dated  August  15, 1774,  and  in  this  Percy  described  thescen- 
ery  arouod  Boston  as  having  the  appearance  of  a  park  finely  laid  out. 
This  beauty  be  considered  to  be  ofi^t  by  the  poverty  of  the  soil,  which, 
in  hisopinioD,  was  overtilled  and  scantily  fertilized.  In  this  lettersymp- 
toms  of  trouble  in  the  country  were  noted,  and  the  writer  professed  his 
determination  to  do  his  whole  duty  wherever  he  might  be  called  upon  to 
serve  ratber  than  seek  preferment  where  it  might  most  easily  be  ob- 
tained— at  the  Court  of  St.  James.  In  a  subsequentletter  to  General 
Hove,  at  London,  he  wrote  his  serious  apprehension  of  bloodshed  and 
bis  belief  iu  the  necessity  of  strong  government.  From  the  Congress  at 
Philailelpbia  he  said  he  looked  for  either  a  wrangle  among  its  members 
or  for  tbe  origin  of  serious  business  for  the  home  government.  To  his 
fotlier,  also,  he  wrote  in  the  same  strain.  On  the  2Uth  April,  1775,  Percy 
reported  to  General  Gage  about  the  march  to  Lexington.  There,  Percy 
says,  he  met  the  troops  retreating  from  Concord,  and  he  ordered  two 
field-pieces  to  be  trained  upon  the  rebels  Irom  the  heights.  The  shot  from 
the  cannon  dispersed  them.  As  the  British  had  but  little  ammunition, 
and  were  fifteen  mites  from  Boston,  they  were  ordered  by  him  to  return. 
They  were  pressed  severely  by  the  rebels  until  they  reached  Charles- 
tovru,  many  men  being  killed,  Perey  attributed  to  the  rebels  cruelty 
Hod  barbarity,  writing  that  they  scalped  and  cut  off  the  ears  of  the 
woanded  troops,  showing  that  the  British,  too,  believed  that  their  oppo- 
ueots  were  cru^  and  barbarous.  Percy,  after  this  disastrous  retreat, 
<v-as  of  the  opinion  that  the  colonists  were  not  an  irregular  mob,  but  de- 
termined men,  accustomed  to  fight  tbe  French  and  tbe  Indians.  The 
road  u>  CharlcstOffQ,  Earl  Percy  said,  was  taken  for  the  retreat,  aa  it 
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was  feared  that  the  rebels,  as  tbey  actoally  did,  would  have  destroyed 
the  bridge  over  the  Charles  River.  In  a  letter  referring  to  Bunker  Ilill, 
Percy  meotious  the  death  of  Dr.  Warren  and  that  of  Major  Pitcairn. 
While  Percy  was  in  America  he  was  advanced  in  rant  to  be  a  lieutenant- 
general,  yet  he  was  anxious  to  return  home,  and  he  wasallowedtodoso. 
near  the  close  of  the  war.  He  was  the  first  to  suggest  making  peace 
with  the  colonists,  and  he  was  selected  as  minister  plenipotentiary 
to  secure  such  an  end.  Owing  to  dissensions  in  the  British  cabinet,  he 
delined  that  honor  and  retired  to  private  life. 


NOTICES  OF  SKUIHSON'S  PAPERS, 

On  Tabtaheer  and  Calamine. 
(I.  From  the  London  Monthly  Bavien.) 

"  The  first  paper  is  an  acconnt  of  tabasheer,  an  article  of  importanoe 
in  the  materia  mediea  of  the  ancient  Arabians,  and  still  a  tnediciue  of 
great  note  in  many  parts  of  the  East,  though  neither  the  substance  itself 
nor  its  origin  were  known  in  the  Western  World.  Dr.  Russell  ascer- 
tained it  to  be  a  natural  concretion  from  the  juice  of  the  bamboo  cane, 
and  accordingly  it  is  distinguished  in  difi'erent  oriental  languages  by 
names  signifying  bamboo  mUk,  biimboo  camphor,  and  salt  of  bamboo. 
Dr.  Russell  had  many  green  canes  brought  to  him  at  Madras,  and  qd 
splitting  them,  found  some  joints  full  of  awatery  liquid,  some  with  the 
flnid  much  diminished  and  in  different  states  of  consistence,  and  others 
with  some  grains  or  particles  of  tabasher,  either  loose,  in  which  case 
the  reeds  containing  it  are  known  by  arattliug  sound  on  shaking  them, 
or  adhering  to  the  extremities  or  sides  of  the  cavity.  The  quantity  of 
the  tabasheer  appears  to  be  very  inconsiderable,  the  whole  produce  of 
twenty-eight  reeds  from  five  to  seven  feet  long,  not  much  exceeding  two 
drachms."" 

The  following  account  of  bis  paper  in  the  Philosophical  Transactions 
is  given  in  the  Monthly  Review  for  January,  1792,  vol,  vii,  pp.  75, 76. 

"  We  have  seen  in  a  former  paper  that  tabasheer  is  a  vegetable  pro- 
duction, formed  by  spontaneous  concretion  from  a  fluid  in  the  cavities 
of  the  bamboo  cane.  Its  chemical  constitution,  however,  is  very  differ- 
ent from  what  might  be  expected  in  a  body  of  such  an  origiu.  The  ex- 
periments of  Mr.  Macie,  very  judiciously  executed,  and  here  stated  iu 
detail,  show  it  to  be  a  siliceous  earth,  nearly  the  same  thing  with  com- 
mon flint  that  has  been  attenuated  by  artificial  solution. 

"Neither  water,  alcohol,  nor  acids  will  act  on  it,  but  by  imbibing 
water  it  becomes  transparent;  the  white  bitsinalow  degree, the  bluish 
nearly  as  much  so  as  glass.  It  dissolves  (as  the  precipitate  from  hqnor 
silicum  does)  in  caustic  alcaline  lixivium;  and  the  solution  (like  the 
liquor  silicum  itself,  or  the  precipitate  redissolved)  becomes  gelatinous 
on  exposure  to  the  atmosphere.  In  the  fire  it  becomes  harder,  more 
compavt,  and  diminished  iu  volume,  without  any  loss  of  weight,  except 
of  a  little  moisture,  which  it  soon  recovers  from  the  air.  With  two- 
thirds  of  its  weight  of  fixed  alkali,  in  a  platiua  crucible,  it  run  into  a  tratis- 
paxenb  giass ;  phosphorated  ammoniac  and  litharge  readily  acted  on 
'Mmthty  Benieai  for  September,  1791,  vol.  ti,  p.  Id. 
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it ;  borax  more  difficultly.  It  melted,  also,  at  the  blow-pipe,  vheie  the 
asLes  of  tlie  coal  happened  to  touch  it,  or  wheo  rubbed  over  with  caica- 
reouH  earth ;  and  this  appears  to  be  the  only  property  in  which  it  differs 
materially  from  flinL  This  fusibility  with  calcareous  earth,  and  its  con- 
tracting and  hardening  in  the  fire,  might  lead  us  to  suspect  an  admixture 
of  argillaceous  earth  I  but  no  traces  of  that  earth  were  discovered  by  the 
usual  process  with  \itriolic  acid. 

"The  experiments  Ax>m  which  these  general  results  are  extracted 
were  made  on  the  finest  tabasheer  that  could  be  purchased  at  Hydrabad. 
Several  other  specimens  were  examined,  and  all  th'e  genuine  sorts  were 
found  to  consist  of  the  same  earth.  That  which  was  taken  immediately 
from  the  caue  became  black  iu  the  fire  Ax>m  some  admixture  of  vegeta- 
ble matter,  bat  as  sood  as  the  blackness  disappeared  it  was  in  aU  re- 
spects similar  to  the  foregoing,  so  that  the  tabasheer  of  Hydrabad  may 
b«*  presumed  to  have  snflered  a  degree  of  calcination  before  ita  exposure 
to  sale. 

"That  a  siliceous  earth  exists  in  vegetables  is  evident  from  their 
ashes.  Mr.  Macie  obtained  a  small  portion  of  this  earth  from  the  ashes 
of  charcoal,  but  found  it  far  more  abundant  in  those  of  the  bamboo 
caue.  He  mentions  a  singular  circumstance  respecting  this  vegetable 
which  occurred  after  his  experiments  were  finiebed : 

"A  green  bamboo  cut  in  the  hot-house  of  Ur.  Pitcaim,  at  Islington, 
was  judged  to  contain  tabasheer  iu  one  of  its  joints  from  a  rattling 
noise  discoverable  on  shaking  it,  but  being  split  by  Sir  Joseph  Banks, 
it  was  found  to  contain  not  ordinary  tabasheer,  but  a  solid  pebble  about 
Uio  size  of  half  a  pea,  so  bard  as  to  cut  glass." 

(IL  By  Sir  HuDipIirey  Davy.    Prom  the  JootdiU  of  the  Boysl  iDBtitation.) 

On  the  ISth  of  November,  a  paper,  by  James  Smithson,  esq.,  F.  B.  S., 
OD  the  chemical  analysis  of  some  calamines,  was  read. 

Much  uncertainty  has  hitherto  prevailed  on  the  subject  of  the  compo- 
sition of  uilamines.  The  author  was  induced  to  carry  ou  his  researches 
by  the  hopes  of  obtaining  a  more  certain  knowledge  of  these  ores,  and 
be  considers  his  results  as  fully  proving  the  necessity  for  new  investi- 
gations, and  that  the  opinions  which  had  been  adopted  concerning  them 
were  far  removed  from  the  truth.  Mr.  Smithson's  experiments  were 
made  upon  four  different  kinds  of  calamine :  the  calamine  of  Bleyberg, 
that  of  Somersetshire,  that  of  Derbyshire,  and  the  electrical  calamine. 

The  calamine  from  Bleyberg  was  white,  and  had  a  stalactitical  form ; 
its  specific  gravity  was  3.i>84.  It  became  yellow  under  the  blowpipe; 
and  when  exposed  to  the  heat  of  the  interior  blue  flame  was  gradually 
dissipated.  It  dissolved  with  efl'ervescence  iu  sulphuric  acid,  muriatic 
acid,  and  acetous  acid.  It  lost  by  heat  rather  more  than  oue-fourth  of 
ita  weight.  It  aflbrded  oxide  of  zinc,  carbonic  acid,  and  water,  in  the 
proportion  of  714,  135,  and  151;  there  was  besides  fouurl  in  it  a  minute 
portion  of  the  carbonates  of  lead  and  lime;  but  these  the  author  con- 
siders as  accidentally  mixed  with  the  ore,  and  not  in  combination  with 
the  other  ingredients. 

Thecalaminefttira  Somersetshire  was  of  a  maramillated  form.  It8W>lop 
was  brown  externally  and  greenish  yellow  internally ;  its  speciflc  gravity 
was  4.33(!,  It  dissolved  in  sulphuric  acid,  with  effervescence :  and  when 
analyzed  by  means  of  reagents,  afforded  in  1,U00  parts,  352  of  carbonic 
acid,  and  (!48  off  oxide  of  zinc. 

Tlie  Derbyshire  calamine  wns  in  small  crystals, of  a  pale  yellew  ci^or.; 
their  apecific  gravity  was  1.333.    When  analyzed,  by  solution  in  sul* 
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pburic  acid,  and  tbe  action  of  beat,  1,000  parts  of  tliem  were  foand  to 
contatD,  of  carbonic  acid  348,  of  oxide  of  zinc  052. 

Tbe  electrical  calamine,  whicb  Mr.  Smitbson  examined,  was  from  Beg- 
bania,  in  Hungary.  It  waa  iu  tbe  form  of  regular  crystals ;  tlie  speciflc 
gravity  of  which  was  3.434, 

They  became  electrical  by  beat,  and  when  exposed  to  the  flame  of  the 
blowpipe  decrepitated  and  shone  with  a  green  light  The  electrical  cala- 
mine differs  materially  in  composition  from  tbe  other  specimens,  in  being 
formed  chiefly  of  quartz  and  oxide  of  zinc,  which,  according  to  the  author, 
are  in  chemical  uuioA.  One  thousand  parts  of  it  gave  250  parts  of  quartz, 
683  of  oxide  of  zinc,  and  44  of  water;  the  loss  being  23  parts. 

From  his  series  of  experiments  on  tbe  calamines,  Mr.  SmitbsoD  has 
been  able  to  deduce,  wiUi  a  considerable  degree  of  accuracy,  tbe  compo- 
sition of  sulphate  of  zinc,  which,  when  free  from  combing  water,  be 
considers  as  composed  of  eijual  parts  of  sulphuric  acid  and  oxide  of  zinc. 

In  reasoning  generally  upon  the  constitution  of  salts  of  zinc,  Mr.  Smith- 
son  offers  some  new  obsenations  in  relation  to  affinity ;  and  he  thinks 
that  tbe  proximate  constituent  parts  of  bodies  are  not  absolutely  united 
ill  the  remote  relations  to  each  other,  usually  indicated  by  analyses,  bnt 
that  they  are  universally  very  considerable  parts  of  the  compound,  prob- 
ably seldom  less  than  2.  He  applies  this  tbeory  in  accounting  for  tbe 
presence  of  water  in  the  calamine  of  Bleyberg,  in  which  there  is  not  snf- 
tlcient  carbonic  acid  to  saturate  the  oxide  of  zinc ;  and  he  considers  this 
ore  as  probably  composed  of  a  peculiar  combinadan  of  water  with  the 
oxide  of  zinc,  which  he  names  hydrate  of  zinc,  and  of  carbimate  of  zinc 
to  each  other  in  the  proportions  of  3  te  2. 

All  the  calamines,  when  long  exposed  to  the  heat  of  tbe  blowpipe,  are 
dissipated,  with  the  production  of  white,  flowers.  This  circomstance, 
the  author  thinks,  ought  not  to  be  attributed  to  an  immediate  volatiliza- 
tion of  the  oxide  of  zinc,  but  rather  to  tbe  deoxidation  of  this  substance 
by  the  charcoal  and  combustible  matter  of  the  flame,  and  the  consequent 
immediate  sublimation  and  combustion  of  the  metallic  zinc,  to  which 
combustion  the  phosphorescence  of  calamines  under  tbe  blowpipe  may 
be  owing. 

Tbe  fibrous  form  of  the  flowers  of  zinc,  produced  during  the  action  of 
tbe  blowpipe  upon  calamine,  Mr.  Smithson  attributes  to  the  crystalliza- 
tion taking  place  dnring  their  mechanical  suspension  in  tbe  air;  and  be 
thinks  that  the  fluid  state  is  not  at  all  necessary  to  the  production  of 
crystals,  and  that  tbe  only  requisite  for  this  operation  is  a  freedom  of 
motion  in  the  masses  which  tend  to  unite,  allowing  tbem  to  obey  that 
sort  of  polarity  wbicb  occasions  them  to  present  to  each  other  tbe  parts 
adapted  lo  mutaal  union.' 


"Mr.  Smitbson.    Hommage  respectueux  de  I'antenr." 

Nouveau  systfeme  de  mineralogie.    Par  J.  J.  Berzelios.    Paris,*  1819. 
"Mr.  Smithson.    Hommage  de  Tauteur,  Gay-Lnssac." 

M6mO|ire  sur  I'iode.    1814.  ' 

'  Journal  0/  tkt  Bagal  Itutttulion  of  Qneat  Bnlain,  laCU,  Vol.  1,  p.  JB». 
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"M.  Smitfason.    From  tUfi  translntor." 
Observatious  on  tbe  mineralogical  aud  chemical  history  of  the  fossils 
of  Coniwall.    By  M.  H.  Klaproth.    Translated  by  Dr.  John  Gott- 
lieb Groschke.    London,  1787. 
"M,  SmitbsoQ.    From  the  aathor." 

Ohemieal  account  of  various  dropsical  fioids.    By  Ales.  Marcet.    181 1 . 
"M.  SmithsoD.    Froiu  the  author." 
Letters  to  Sir  Joseph  Banks,  president  of  the  Boyal  Society,  on  the 
subject  of  cochineal  insects  discovered  at  Madias.    By  James  An- 
derson, M.  D.    1788. 
"Hons.  de  Smithson.    Hommage  de  ranteur." 
H4moire  sot  la  montagne  de  sel  gemme  de  Gardonne  en  Espagne.  ' 
Par  P.  Loois  Gordier. 
"A.  HoQS.  Smithson,  de  la  Soci^t^  royale  de  Londies.    Hommage  de 
I'anteat." 
Observations  siir  la  simplicity  des  lois  auzquelles  est  soamise  la  stmc- 
tore  des  cristaux.    Par  M.  Haiiy. 
"A  Uons.  de  Smithson.    Hommage  de  I'antenr." 
M^moire  sur  les  substances  min^rales  dites  en  masse  qui  entrent  dans 
la  composition  des  roches  volcaniques.    Par  P.  Loois  Gordier. 
"Hons.  Smithson.    I>e  la  part  de  I'antour." 
H^moire  sur  les  pierres  m^t^oriques.    Far  M.  Flenrian  de  Bellevne. 
1820. 
*'A.  Monsieur  Smithson,  amateur  telair^  d«  la  cbimie  et  de  la  min^ralogie. 
Hommage  respectneux  de  I'aoteur  de  cet  opuscule,  J.  A.  H.  Lucas, 
membre  des  soci^t^s  g^ologique  de  Londres  et  Wemerieune  d'Edim- 
bourg." 
De  la  miu4ral<^e.    1818. 
^'Hr.  Smithson.    From  the  author." 
On  some  of  the  combinations  of  oxymuriatic  gas  and  oxygene,  and  on 
the  chemical  relatiooB  of  these  principles  to  inflammable  bodies.    By 
Humphrey  Davy,  esq.,  LL.  D.     London,  1811. 


APPRECUTION  OP  8UITHSON  BT  BEBZBLTUB. 

Berzelius  makes  tJie  following  honorable  mention  of  Smithson : 
**Dans  mon  Essai  pour  4tablir  vn  xystime  4lectro-chimique,  avec  une 
nomenclature  appropn^e  (Journal  de  Physique,  Ann.  1811),  j'ai  fait  men- 
tion des  combiuaisous  de  silice  avec  lea  autres  oxides,  comme  de  sels  que 
J'ai  nomm^a  silicates.  II  ettt  sims  doute  ^t^  pr^matur^  alors  d'essayer 
de  diriger  davantage  I'attention  vers  les  silicates  min^mlogiques,  parce 
qpe  le  cahoa  oil  se  trouvaient  ces  derniera  elit  servi  plntfit  &  prfiveuir 
contre  de  pareilles  id^s,  snrtout  comme  la  nature  de  ce  traits  ue  com- 
portait  pas  ane  exposition  plus  ^tendue  du  sujet.  J'ai  appris  depuis, 
uvec  niie  vraie  SP.tistiactioii,  que  M,  SmitHBON,  I'on  des  minSralogistes  les 
plus  experiments  de  I'Europe,  sans  avoir  eu  counaissance  de  mon  Essai, 
a  public  nne  id^e  semblable  dans  uu  M^moire  [Feb.  9, 1811}  sur  la  natnre 
de  la  natrolite  et  de  la  m6sotype.  On  ne  pourra  discouveifir  qq'nue 
pareille  coincidence  d^riv^e  d'une  part  de  la  chimie  seule,  et  de  I'antre 
d'nn  point  de  vued'analysemlu^ralogique,  ne  foumisseune  preuve  tr^ 
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forte  de  la  jaatesse  de  I'id^e,  ce  qni  nie  fait  esp^rcr  qn'aucnn  iuin4ra1o- 
giate,  au  couratit  de  l'6tat  actiiel  de  la  chiiuie,  ne  conservera  de8  doutes."* 

Berzelius  gives  in  bis  "Systematic  eunmeration  of  miuerals":  "Zinc 
carbonaU.    ZiiC    Smithsou,  Phil  Traus.,  180^,  17."! 

Under  Zinc  calamine,  be  says : 

"  Nona  derons  la  coniiaissitnce  de  la  composition,  tant  des  carbooatea 
qaeda  silicate  del'oxidede  zinc,  &  uu  excellent  travail  deM.  SuiTHsox, 
ius4r4  dans  tes  Transact,  pliil.,  1803."} 


EXTBA.C1T8  FBOH  SHITHSON'S  WBITINCKt. 

The  following  extracts  from  Smitlison's  papers  illnstrate  his  breadth 
of  view  and  style  of  composition : 

"A  knowledge  of  the  productions  of  art,  and  of  its  operations,  is  in- 
dispensable to  the  geologist.  Bold  is  the  man  who  undertakes  to  assign 
effects  to  agents  with  which  be  has  no  acquaintance,  which  he  never  hoji 
beheld  in  action,  to  whose  iDdisjiutable  results  he  is  an  utter  straugei-, 
who  engages  in  the  fabrication  of  a  world,  alike  unskilled  in  the  forces 
and  the  materials  which  heemploys."§ 

"  More  than  commonly  incurious  must  he  be  wbo  would  Dot  fiud  delight 
in  stemming  the  streamof  ages,  returning  to  times  long  past,  and  behold- 
ing the  then  esisting  state  of  things  and  of  men.  Id  the  arts  of  an  ao- 
cieut  people  much  may  be  seen  concerning  them,  the  progress  they  had 
made  in  knowledge  of  various  kinds,  their  habits,  and  their  idea^  on 
many  subjects.  And  products  of  skill  may  likewise  occur,  either  wholly 
unknown  to  us,  or  superior  to  those  which  now  supply  them.  |t 

"A  want  of  due  conviction  that  the  materials  of  the  globe  and  the  prod- 
ucts of  the  laboratory  are  the  same,  that  what  nature  affords  s|>outane- 
ousl.v  to  men,  and  what  the  art  of  the  chemist  prepares,  differ  no  wnys 
but  in  the  sources  from  whence  they  are  <lerived,  has  given  to  the  in- 
dustry of  tbecollector  of  mineral  bodies  an  erroneous  direction.'' t] 

"  No  observer  of  the  earth  can  doubt  that  it  has  undergone  very  con- 
siderable changes.  Itsstrata  are  everywhere  broken  anddisorderetl,  and 
in  many  of  them  are  inclosed  the  remains  of  innumerable  beings  which 
once  had  life,  and  these  beings  appear  to  have  been  strangers  to  the 
climates  in  which  their  remains  now  exist.  In  a  book  held  by  a  large 
portion  of  mankind  to  have  been  written  from  divine  inspiration,  an  uni- 
versal deluge  is  recorded.  It  was  natural  for  the  believers  in  this  del- 
nge  to  refer  to  ite  action  all  or  many  of  the  phenomena  in  question, 
and  the  more  so  as  they  seemed  to  find  in  them  a  corroboration  of  the 
event.  Accordingly,  this  is  what  was  done  as  soon  as  any  desire  to  ac- 
count for  these  apjicarances  on  the  earth  became  felt.  The  success, 
however,  was  not  such  as  to  obtain  the  general  assent  of  the  learned ; 
and  the  attempt  fell  iuto  neglect  and  oblivion.     .     .     . 

*  Xouvtau  tvtiime  de  mitiiralogie,  pur  J.  J.  Benelius,  Paris,  mi9,  p.  23. 

I  Same  work;  p.  905. 

t  Same  vurk ;  p.  255. 

^  Ou  a  flbrong  metallic  copper.     Smlthgonian  MinocU.  Coll..  No.  397,  p.  TO. 

■  An  examination  of  aomu  Rgvptian colors.    Smithionian  Miiorll.  Con., No.  327, p. lOt. 

i  Oa  soaie  ootaponuds  of  Fluoriue.    SmiOuonian  Jfiaocfl.  Coll.,  No.  :127,  p.  94. 
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"  I  hare  yielded  to  a  sense  of  the  importance  of  the  sabject  in  more 
than  one  respect,  and  of  the  nncertainty  when  I  shall  acquire  ampler 
iinformatiou  at  more  rolumiuous  sourc«fi — to  a  conviction  that  it  is  in 
his  knowledge  that  man  has  tbund  his  greatness  and  liis  happiness,  the 
high  superiority  which  he  holds  over  the  other  animals  which  inhabit 
the  earth  with  him,  and  consequently  that  do  ignoruuce  is  probably 
without  loss  to  him,  uo  error  without  evil,  and  that  it  is  therefore  pref- 
erable to  nrge  nnwarranted  doubts,  which  cau  only  occasion  additional 
light  to  become  elicited,  than  to  risk  by  silence  letting  a  question  settle 
to  rest,  while  any  unsupported  assumptions  are  involved  in  it."* 

"  We  have  no  real  knowledge  of  the  nature  of  a  compound  sabstance 
notil  we  are  acquainted  with  its  proximate  elements,  or  those  matters 
by  whose  direct  or  immediate  union  it  is  produced;  for  these  only  are 
its  true  elements.  Thus,  though  we  know  that  vegetable  acids  consist 
ot  oxygen,  hydrogen,  and  carbon,  we  are  not  really  acquainted  with  their' 
composition,  because  these  are  not  their  proximate,  that  is,  their  true,  ele- 
ments, but  are  elements  of  their  elements,  or  elements  of  these.  It  is  evi- 
dent what  would  be  our  acquaintance  wilh  sulphate  of  iron,  tor  example, 
did  we  only  know  that  a  crystal  of  it  consisted  of  iron,  sulphur,  oxygen, 
and  hydrogen,  or  of  carbonate  of  lime,  if  only  that  it  was  a  compound  of 
lime,  carboQ  or  diamond,  and  oxygen.  In  fact  totally  dissimilar  sub- 
stances may  have  the  same  ultimate  elements,  and  even  probably  in  pre- 
cisely the  same  proportions;  nitrate  of  ammonia  and  hydrate  of  ammo- 
nia or  crystals  of  caustic  volatile  alkali,  both  ultimately  consist  of  oxy- 
gen, hydrogen,  and  azote 

"  It  is  e%ideut  that  there  must  be  a  precise  quantity  in  which  the  ele- 
ments of  compounds  are  uuitetl  together  in  them ;  otherwise,  a  matter 
which  was  not  a  simple  one  would  be  liable,  in  its  several  masses,  to  vary 
from  itself,  according  as  one  or  other  of  its  iugredients  chanced  to  pre- 
dominate. But  chemical  experiments  are  unavoidably  attended  with 
too  many  sources  of  fallacy  for  this  precise  iiuautity  to  be  discovered  by 
them;  it  is  therefore  to  theory  that  we  mast  owe  the  knowledge  of  it. 
For  this  purpose  an  hypothesis  must  be  ina<l6  and  its  justness  tried  by  a 
strict  comparison  with  facts.  If  they  ore  found  at  variance,  the  assumed 
hypothesis  must  be  relinquished  with  candor  as  erroneous ;  but  should 
it,  on  the  cooti-ary,  prove,  on  a  multitude  of  trials,  invariably  to  accord 
with  the  results  of  observation,  as  nearly  as  our  means  of  determination 
antborize  us  to  expect,  we  are  warranted  in  believing  that  the  principle 
of  nature  is  obtained,  as  we  then  have  all  the  proofs  of  its  being  so  which 
men  can  have  of  the  justness  of  their  theories :  a  constant  and  peifect 
agreement  with  the  phenomena,  as  far  as  can  be  discovered."  f 

"  If  the  theorj-  here  advanced  has  any  foundation  in  truth,  the  dis- 
covery will  introiluce  a  degree  of  rigoious  atKiuracy  and  certainty  into 
chemistry  of  which  this  science  was  thought  lo  be  ever  incapable,  by 
enabling  the  chemist,  like  tlie  geometrician,  to  rectify  by  calculation  the 
unavoidable  errors  of  his  manual  operations,  and  by  authorizing  him  to 
eliminate  from  the  essential  elements  of  a  comi>uund  those  ])ro<lucts  of  its 
analysis  whose  quantity  cannot  be  reduced  to  any  a^lmisslble  propor- 
tion. A  certain  knowledge  of  the  exact  proportions  of  the  constituent 
principles  of  bodies  may  likewise  oi>en  to  our  view  harmonious  analo- 
gies between  the  constitutions  of  related  objects,  general  laws,  &c., 

*  Obaerv&tioDB  on  Penn's  tbeorj  ot  ibe  fonnAtlon  of  Cbe  Kirkdale  C*ve.  Smith- 
wirlan  ifiMe/I.  CoN.,  No.  327.  pp.  t03,  104. 

t  Od  tbu  composUiaD  n(  iba  uompuuDd  Bulpbacet  troiu  Huel  Bojs.  iSMilkMniaii  Jftf- 
oU.  Coll..  No.  in,  pp.  36,  37. 


204  JAMES  8HITR80N  AMD  HIS  BEQUEST. 

which  at  present  totally  escape  ns.  In  short,  if  it  is  fotmded  in  tratb, 
its  eDabling  the  application  of  matlieQiatics  to  chetnistiy  cannot  bat  be 
productive  of  material  results."' 

"  The  name  imposed  on  a  substance  by  the  discoverer  of  it  oagbt  to  be 
held  in  some  degree  sacred,  and  not  altered  withont  the  most  lurgent 
necessity  for  doing  it.  It  is  bat  a  feeble  and  just  tribute  of  respect  for 
the  service  which  he  has  rendered  to  science."  t 
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One  of  the  books  in  Smithson's  library  is  "Struggles  through  life, 
exemplified  in  the  various  travels  aud  adventures  in  Europe,  Asia, 
Africa,  and  America.  By  Lieut.  John  Harriott."  8°.  2  vols.  London, 
1808. 

Sf r.  Harriott  (vol.  ii,  pp.  259-260)  says : 

"Respecting  this  intended  city  [Washington],  I  question  much 
whether  there  ever  will  be  asufiQcient  number  of  houses  built  to  entitle 
it  to  the  name  of  a  great  city.  Reckoning  up  all  the  houses  I  could 
see  or  bear  of  as  belonging  to  the  new  city  of  Washington,  they  did 
not  amount  to  eighty.  Haviug  seen  and  examined  everything,  aud 
gained  all  the  information  I  could  concerning  this  so  much  talketl-of 
city,  I  sat  down  between  the  President's  house  and  the  Capitol,  and  en- 
tered the  following  in  my  miuute-lwok,  as  my  opinion,  viz: 

"Should  the  public  buildings  be  completed,  aud  enterprising  Individ- 
naia  risk  considerably  in  building  houses;  should  the  Union  of  the 
States  continue  nudisturbed ;  should  Congress  assemble  for  a  number  of 
years,  until  the  national  bank  and  other  public  offices  necessarily  draw 
the  moneyed  interests  to  it,  the  city  of  Washington,  in  the  course  of  a 
century,  may  form  a  focus  of  attraction  to  mercantile  and  trading  people 
sufficient  to  make  a  beautiful  commercial  city  deserving  the  name  of  its 
founder ;  but  I  apprehend  so  many  hazards  as  to  be  most  unwilling  to 
venture  any  part  of  my  property  in  the  undertaking." 

S.Mto.64— 14  ,  Google 
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The  other  work  Id  Smithsou's  library  on  America  wae  by  Isaac  Weld, 
the  Secretary  of  the  Royal  Society. 

"Mr.  Weld,"  says  the  London  Monthly  Review,"  "  feeling  in  common 
with  the  inhabitants  of  Europe  the  desolations  of  war,  and  trembling 
at  tbe  fHghtfnl  progress  of  anarchy  and  confusion,  was  indnced  to  cross 
tlie  Atlantic  for  the  purpose  of  examining  into  the  trnth  of  the  various 
occonDts  which  have  been  given  of  the  flourishing  condition  bt  tbe 
United  States." 

Of  Washington  Mr.  Weld  remarks :  *'  Were  the  houses  that  have 
been  bnilt  situated  in  one  place,  ail  together,  they  would  make  a  very 
respectable  appearance,  hut  scattered  about  as  they  are,  a  si>ectator 
can  scarcely  perceive  anything  like  a  town.  Excepting  the  streets  and 
avenues  and  a  small  part  of  the  ground  a4Joining  the  public  buildings, 
the  whole  place  is  covered  with  trees.  To  be  under  the  necessity  of 
going  through  a  deep  wood  for  one  or  two  miles,  perhaps,  in  order  to 
see  a  next-door  neighbor,  and  in  the  same  city,  is  a  curioDS  and,  I  be- 
lieve, a  novel  circumstance.  .  .  .  The  number  of  inhabitants  ia 
5,000.  .  .  .  The  people  who  are  oppose^l  to  the  building  of  the  city  of 
Washington  maintain  that  it  can  never  become  a  town  of  any  impor- 
tance, and  that  all  such  an  think  to  the  contrary  have  been  led  astray  by 
the  representations  of  a  few  enthusiastic  iiersons.  .  .  .  They  in- 
sist that  if  the  removal  of  the  seat  of  government  fhim  Phila^telphia 
should  take  place,  a  separation  of  the  States  will  inevitably  follow." 

Notwithstandiug  the  condition  of  the  city  of  Washington  at  the  begin- 
ning of  the  present  century,  Mr.  Weld  iudulged  hopes  of  its  future 
great&ess.    He  remarks : 

"  Considering  the  vastness  of  the  territory  which  ia  opened  to  the 
Federal  city  by  means  of  water  communication,  considering  that  it  is 
capable  from  the  fertility  of  its  soil  of  maintaining  three  times  the  num- 
ber of  inhabitants  that  are  to  be  found  at  present  in  all  the  United 
States,  and  that  it  is  advancing  at  the  present  time  more  rapidly  iu 
population  than  any  other  part  of  the  whole  continent,  there  is  good 
foundation  for  thinking  that  the  Federal  city,  as  soon  as  navigation  is 
pertiected,  will  increaso  most  rapidly,  and  that  at  a  futnre  day,  if  the 
affairs  of  the  United  States  go  on  as  prosperously  as  they  have  done,  it 
will  become  the  grand  emporium  of  the  West,  and  rival  in  magnitude 
and  splendor  the  cities  of  the  whole  world."  t 

This  view  was  undoubtedly  entertained  by  Smithson,  and  experience 
has  shown  how  well -founded  were  his  anticipatioiM.  The  wisdom  of  bis 
selection  has  been  fully  justified. 
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Tbe  object  of  thia  appendix  is  to  UlnBtTato  the  operationa  of  the  Inatitntioii,  as  well 
aa  to  foTDish  infoniuktian  of  a  ohatacter  suited  especially  to  its  correspandenta  and 
eoUalMratMW. 
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A  STUDY  OF  THE  SAVAGE  WEAPONS  AT  THE  CENTENNIAL 
EXHIBITION.  PHILADELPHIA.  1876 


Bt  Edward  H,  Kmiobt,  A.  H.,  LL.  V. 


INTEODUCTION. 

The  oltjects  illustrated  in  the  following  paper  are  merely  tiiose  of  one 
class,  shown  at  the  Centennial  Bxhibicion,  in  Philadelphia,  1876. 

The  paper,  therefore,  makes  no  pretense  to  completeneas,  ne  the  weap- 
ons shown  in  the  varioas  national  sections  were  in  most  cases  treated 
as  mere  casual  objects  thrown  in  as  cnriosities,  and  in  mimy  cases  so 
little  esteemed  by  the  parties  in  charge  that  they  were  huddled  away 
under  tables ;  sorprise  was  sometimes  expressed  that  any  one  should 
pore  over  the  coarse  and  clumsy  when  the  best  talent  of  the  country 
had  ezertfid  itself  on  the  objects  prominently  displayed  as  worthy  of 
notice. 

More  than  700  sketebes  of  the  cmde  and  cnrioos  implements  shown 
at  the  exhibition  were  made  by  the  author;  the  following  were  a  por- 
tiOD,  including  weapons  only,  while  a  much  larger,  embracing  tools  of 
iudnstiy,  were  the  subject  of  a  series  of  papers  in  the  Atlantic  Monthly, 
May,  1877,  to  April,  1878,  inclusiva 

There  was  no  concurrence  of  design  in  the  exhibition,  so  for  as  con- 
cerns our  present  subject.  In  almost  all  cases  the  objecte  were  mere 
casual  additions;  in  a  few  the  scientific  spirit  was  evident,  and  some 
care  had  been  taken  to  illostrate  this  side  of  ethnology. 

To  Ulnstrato :  The  curious  collection  of  musical  instruments  and  weap- 
'  ons  brought  by  Capt.  Long  (Bey)  trom  Central  Africa  was  almost  hidden 
in  a  comer,  while  the  tufted  carpets,  embroidered  robes,  and  horse-trap- 
pings were  prominently  shown.  In  the  collection  from  Java  and  the 
other  Duteh  Colonies  in  the  Malay  seas,  much  more  was  shown  of  the 
appliances  of  the  semi-savage  races  of  the  region.  Brazil,  which  had  so 
admirable  a  collection  of  its  agricultural  and  forest  products,  had  scarcely 
anything  which  touches  our  subject,  and  Japan  had  a  great  deal,  though 
mneh  less  in  the  way  of  its  weapons  than  in  its  industries  and  domestic 
implements. 

The  Centennial  Exhibition  was  mainly  of  the  means  and  resnlte  of 
modem  industry  and  art,  and  the  primitive  objecte  were  comparatively 
but  strays  and  occasionals.  It  is,  therefore,  not  the  anther's  fault  that 
the  exhibit  of  the  relatively  rude  is  so  incomplete,  as  he  has  rigidly  con- 
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fined  his  iUustratioDS  to  objects  actaally  exhibited  there ;  and  he  is  not 
responsible  for  the  circamstauce  Uiat  the  comparatively  unknown  said 
little  thoaght  of  Portnguese  colony  of  Angola  had  more  in  his  line  of 
search  than  the  whole  continent  of  South  America. 

It  may  be  mentioned,  however,  that  the  Dutch  and  Portngnese  colo- 
nies had  a  manifold  hotter  exhibit  in  Paris  in  1878,  and  that  the  former 
had  the  finest  ethnological  display  of  the  mechMiioal  ingenuity  of  an 
nnlettered  people  which  it  has  ev^  been  the  good  fortune  of  the  author 
to  see. 

Types  of  Savage  Weapons. — The  simplest  fonn  of  a  weapon  is  a  stick ; 
a  heavy  stiuk  is  a  club.  The  club  with  a  knob  becomes  a  mace;  the  swell- 
ing end  sharpened  on  one  edge  is  an  axe.  Point  the  stick  and  it  is  a 
spear;  if  light,  it  is  a  javelin;  shorter  still,  it  is  a  dagger  for  close  quar- 
ters. Flatten  the  stick  and  give  it  an  edge,  it  becomes  a  sword ;  or,  if 
short,  it  is  a  knife. 

So  &r  the  weapon  is  a  single  piece  of  wood ;  but  some  ingenious  man 
contrives  to  mount  a  stone  in  a  withe,  or  sling  it  with  a  thoug  or  in  the 
skin  of  an  animal's  leg,  or  lash  it  to  a  stick ;  or  he  learns  how  to  project 
a  light  spear  fi-om  a  bow,  or  a  heavier  one  by  means  of  a  stick  or  a  thong. 
We  find  all  these  modifications  in  the  collections  from  various  countries 
at  the  Centennial. 

Another  type  of  weapon  is  the  stone  or  dab  which  is  thrown ;  tlie 
simplest  method  is,  of  course,  the  mere  burling  of  stones  by  the  hand. 
Then  there  are  several  forms  of  slings;  the  one  having  two  thongs  and 
a  pocket,  and  theother  a  stick  for  hurling  a  perforated  stone.  Thestone 
on  the  end  of  a  string  may  be  considered  a  third  kind,  and  out  of  this 
grows  the  boUu — several  associated  balls  on  as  many  strings — which  has 
a  whirling  motion  when  thrown.  All  of  these  also  were  exhibited.  The 
lasso  of  South  America  natnrally  occurs  to  one  in  speaking  of  the  bolag, 
though  the  noosed  lasso  belongs  to  another  class  of  devices,  not  exactly 
a  weapon  bat  a  snare. 

Materials  etnphyed. — The  statement  of  Lucretius  [De  rerum  nodm?)  in 
regard  to  the  discovery  of  weapons  relates  rather  to  the  material  than  the 
form.  "  The  first  weapons  of  mankind  were  the  hands,  nails,  and  teeth ; 
also  stones  and  branches  of  trees,  the  fragments  of  the  woods;  then 
flame  and  fire  were  used,  as  soon  as  they  were  known;  and  lastly  was 
discovered  the  strength  of  iron  and  bronze.  Bat  tlie  use  of  bronze  was 
known  earlier  than  that  of  iron,  inasmuch  as  it  is  more  easy  to  work  and 
its  ahandance  is  greater."  Bronze  has  greatly  the  antecedence  of  brass, 
the  former  being  not  less  than  a  score  of  ceotories  the  more  ancient. 

Brass  is  au  accidental  alloy,  formed  originally  by  melting  copper  in 
contact  with  calamine  9tone  (silicate  of  zinc),  the  practice,  purely  empi- 
ric, producing  what  was  not  known  as  an  alloy,  but  as  a  bright  copper, 
valued  for  its  color  and  other  qualities.  Certain  copper  mines  were 
valued  as  producing  this  gold-colored  copper,  but  it  was  found  oat  sub- 
sequently that  by  melting  copper  with  a  certain  mineral  (ermine)  the 
same  effect  was  produced.    Aristotle,  Strabo,  and  Albertus  Magnus  re- 
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&r  to  an  earth  which  cooferred  a  yellow  color  od  copper.  Solphate  of 
zinc  hadaplaceinthe  pliartDacopceia  before  its  metallic  base  was  kuown. 
The  metal  waa  discov^^d  by  that  briUiaat  abanrdity,  Paracelsus,  in  the 
sixteenth  century. 

Bronze,  on  the  contrary,  hasalways  been  recognized  as  an  alloy,  being 
made  by  the  fusing  together  of  copper  and  tin  ia  suitable  proportions. 
It  is  found  in  those  countries  which  possess  both  of  these  metals,  and 
also  In  those  ancient  lands  to  which  the  Phcenicians  i>enetrated.  The 
Malay  Islands  and  Cornwall  furnished  the  tin  of  antiquity  and  that  of 
to^ay.  Australia  has  also  supplied  it  largely  of  late.  The  kaaaiteroB 
(tin)  of  the  Greeks  gave  its  name  to  Cornwall  and  Seilly,  the  kassiterides 
of  Herodotus.'  It  was  the  kastera  of  the  Sanscrit,  koidir  of  the  Aral>s. 
The  Javanese  tinah,  England  tin,  Swedish  tenn,  and  Icelandic  dea  mark 
the  limits  in  either  direction  of  the  great  (raders  of  the  earliest  iteriod 
of  history.  A  bar  of  tin  has  beeu  recovered  from  the  Swiss  lacostrine 
pilee  of  Estavayer,  molds  fur  hatchets  have  been  found  at  Merges,  and 
remains  of  bronze  foundries  have  beeu  uncovered  in  the  Canton  of 
Taod.' 

Some  of  the  ancient  bronzes  of  England,  Ireland,  Scotland,  and  South 
America  have  notable  proportions  or  traces  of  iron  and  of  lead,  and  some 
of  them  have  both  of  these  metals  in  their  compositioiL  In  the  Ro- 
man bronee  coins  of  Fompey,  Hadrian,  and  Probns,  zinc,  iron,  lead,  and 
silver  are  found.  One  coin  of  Tacitus  is  of  copper  aijd  iron.  These  are 
probably  accidental  impurities  rather  than  inteotional. 

The  lacustrine  researches  in  the  Swiss  lakes  have  given  rise  to  the 
classification  of  copper,  tin,  lead,  and  zioo  as  theprineipal  ingredients 
of  bronze,  aod  silver,  iron,  antimony,  nickel,  and  cobalt  as  accidental, 
and,  it  may  almost  be  said,  unsuspected.  The  Helvetian  bronzes  were 
destitute  of  lead,  and  the  presence  of  ztuc  appears  accidental.  The  use 
of  calamine  wascommon  in  the  Levant,  and  lead  waa  added  to  the  bronze 
in  notable  quantities.  In  the  bronze  of  the  Swiss  lakes  the  copper  va- 
ried from  G7  to  95  per  cent.,  and  the  tin  from  3  to  20  per  cent  (Desor). 
Sir  John  Lubbock  remarks  that  lead  and  zinc  are  not  found  in  the 
bronzes  of  the  true  bronze  age.^ 

The  iron  of  early  ages,  as  well  as  that  made  by  the  native  workmen 
of  Asia  and  Africa  at  the  present  time,  was  obtained  by  a  means  analo- 
gous to  that  of  the  Catalan  process.  The  fragments  of  rich  iron  ore  are 
distributed  through  the  mass  of  charcoal  in  the  furnace,  and  by  means 
of  the  bellows  the  fiie  is  urged  until  the  metal  runs  into  a  vucid  hall, 
which  is  hammered  to  expel  the  dross,  and  the  steel  obtained  by  the 
single  operadou  is  pnrified  and  shaped  by  successive  heatings  and  ham- 
merings. An  excellent  quality  is  obtained,  and  native  weapons  were 
shown  at  the  Centennial  ftom  India,  Soudan,  Angola,  Mozambique, 

■HerodotOB,  iii,  115. 

•ElMe  BwIqs,  Smitbaonlan  Bepori,  1861,  p.  357, 

*Sir  John  Labbock'a  iDtnidDCtiou  to  SvenNilson's  "Stone  Age)"p«goxlL 
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Zaluland,  the  Gold  Goaet,  Borneo,  and  tlie  Pbilt]>pines;  also,  ancient 
bronzes  from  Egypt- 
Copper,  which  may  be  held  to  have  preceded  bronze,  vaa  shown  in  the 
Indian  relics  from  Wisconsin,  and  a  modern  fish-spear  of  an  Alaskan 
tribe.  Copper  implements  have  been  found  in  the  lacnstrine  deposits 
at  Peschiera  on  Lake  Garda.* 


TYPES  OF  WEAPONS  DESCRIBED. 

1.  Clubs  and  throwing  weapons.  !  4.  Spears. 

'2.  Axes.  5.  Shields. 

3.  Knives  and  swords.  |  3.  Bows  and  arrows. 

I.— Clubs,  and  Thbowing  WBAPowa 
Leaving  preamhulatiou,  let  us  begin  at  the  Cape  of  Good  Hope.    The 
^,„^        Keerte  of  the  Kafir  is  his  next  best  weapon  after  his  favor- 
ite Msegai,  the  native  javelin  ;  he  does  not  ose  the  bow  and 
arrow.    The  keerie,  called  a  inob  keerte  by  the  colonists  at 
the  Cape,  is  a  hurling  club,  or  is  used  in  hand  to  hand  en- 
'  counters,  but  principally  the  former.    It  varies  in  length 
from  11  inches  to  3  feet,  but  has  been  seen  as  much  as  six 
feet  long.°    It  is  straight  and  has  a  knob  at  the  end.    It  is 
usually  of  acacia  {Acacia  capensis),  but  sometimes  of  strick 
wood  (Xaurtu  buUata).    A  more  costly  aiid  highly  prized 
material  is  rhinoceros  horn,  of  which  the  keerie  in  the  Cape 
^  of  Good  Hope  exhibit  (shown  in  the  illustration)  was  made. 

The  keerie  is  habitually  carried,  and  is  presented  to  a  friend 
'     on  meeting  him ;  he  touches  it,  and  this  is  the  etiquette  of 
salutation.    By  a  modification  of  the  weapon,  giving  it  a 
slight  bend,  it  is  used  in  ricochet,  leboanding  from  the 
ground  and  striking  upward. 
The  knob  keerie  of  hard  black  wood   is  carried  by  the 
^KrirL~capt  Bushmau  also.^    The  pen  btxs  of  the  Bretons  has  been  com- 
^u«»iH.,..  pared  to  it.' 

Coming  northward  from  Zululand  we  reach  the  Portuguese  Possession  s 
on  the  east  coast  of  Africa,  and  find  Mozambique  weapons ;  these  were 
shown,  together  with  those  from  Angola,  in  the  Agricultural  Build- 
ing at  the  Centennial.    Fig.  2  represents  two  of  them;  one  has  a 
spear-shaped  head,  and  the  knob  of  the  other  resembles  an  ear  of  com, 
or  the  raceme  of  a  native  plant  common  in  the  country.     It  suggests  the 
idea  of  maize,  but  is  made  by  longitudinally  grooving,  and  then  notch- 
ing the  protuberant  ridges ;  a  not  unlikely  style  of  ornamentation  for  a 
man  to  hit  upon  when  amusing  himself  by  car^ing  his  weapon.    The 
■Morlot,  transl,  in  Siuithsoiiian  Reiiort.  1863,  p.  373. 
'Wood's  "Natnnil  History  of  Man,"  vol.  i,  p.  108. 
■Bsine'a  "South  Africa,"  p.  363. 
*&ee  ftoutiapieoe  to  Trollope's  "  Walks  in  Brittanf,"  2  voU.,  I.OBd<H|,  ISlft 

.  ..C.oogic 


SAVAGE   WEAFOHU  AT  THE  CENTENNIAL  EXHIBITION.       217 

dabs  of  the  Dinkas  of  tbe  Upper  Mle'  are  also  of  hard  wood  made  by 
ridf^g  aod  DOtoliing  so  aa  to  leave  rows  of  knobs,  like  maay  of  the 
PolyD<>«iaa  weapons.  The  form  reaemblee  the  chocolate  mullers  we  used 
to  see,  and  also  suggests  tbe  Soman  mace  clausula. 

The  clab  of  the  D6r8  of  the  Upper  NiW  has  been  compared  in  shape 
to  the  mushroom,  having  a  round  d)ak-8hai>ed  head 
with  a  sharpened  periphery.  It  is  3U  inches  in  length 
and  made  of  hard  wood.  The  Djibba  cinb  has  also 
a  flattened  head  with  a  sharp  edge,  which  is  guarded 
by  a  sheath  of  bide  when  not  in  use.  Another  club  ^ 
in  use  in  tbe  last-mentioned  tribe  is  champignon-shape,  ^ 
like  an  nuexpanded  mushroom.  The  King  of  Da- 
homey" is  versatile  in  clubs ;  one  favorite  fonn  has  a 
knobbed  end  and  four  square  knobs  at  the  side  j  anotfaeV 
has  a  long  sharp  spike  at 
the  end  projecting  at  right 
angles  fhim  the  handle." 
A  variety  of  sticks  and 
clubs  were  brought  from 
the  different  Australian 
provinces.  The  peculiar 
burling  weapons,  the  boom- 
erang and  kangaroo  rat, 
will  be  considered  pres- 
ently. Fig.  3  is  a  Queens- 
land native,  armed  witli 
his  Kaddy  and  shield. 
Waddy  is  a  native  name  lil^f  >ortuffi«« 
for  a  simple  club,  as  shown 
in  Fig,  3,  and  6  and  /?,  Fig.  4.  The  knobbed 
cIubisknownasthenuf{a-nteII(i,andisshown 
in  Pig.  5,  and  at  c,  Fig.  4.  When  the  head 
is  flat  and  sharpened  to  an  edge,  the  colo- 
nists term  them  tomahaiel:8,iTma  theirresem- 
blance  to  the  North  American  Indian  wea- 
pon. Fig.  4  shows  two  wooden  tomahawks 
(a  e)  of  New  South  Wales,"  a  nuHanulla  (c), 
^  and  two  tcaddiea  {b  d).  The  typical  Aus- 
tralian tcaddy  is 2  feet  S  inches  long,  weighs 
2  pounds,  and  is  made  of  the  heavy  and  tough  moantain  tea-tree, 
bos, orre^lgnm wood.  Ithasajwintcdendsothatitsthrustisdangerous.'* 
•Woml'B  "Xaturnl  History  of  Man,"  vol.  i,  p.  52J. 
*  WooiI'b  "Natural  History  of  Man,"  i,  p.  494. 
"  Dnncan'B  "  Wostem  Africa,"  p.  22C. 


"  Tbe  knob  sticki  of  tbe  Wadj unnezi  are  shown 
oppo«it«  page  544. 

"  See  the  ti-bil,  B.  Biongh  Smith's  "AboriglDi 
"  Wood's  "Natural  Histoiy  of  Man,"  vol.  ii,  j 


Stanlef'a  "Livingatone,"  plate 
of  Victoria,"  Fig.  W.  . 
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Some  of  them  have  four  grooveB  extending  from  the  point  to  the  hand 
grasp,  so  that  the  wound  is  eomethiug  like  that  made  by  a  bayonet. 
Fig.  5  shows  two  nulla-nttlUui  or  hunting  clubs  from  the  soathem  part 
of  the  island,  the  colony  of  Victoria.    They  are  two  feet  long.'* 

The  nulla-nuila  of  the  Lower  Murray  lUver  is  the  warra-warra  of  the 
Taira,  and  is  made  of  a  sapling  of  the  mountain  tea-tree,  the  enlarge- 
ment at  the  root  forming  the  knob.  A  pointed  nulla  is  made  by  fashion- 
ing one  of  the  projecting  roots  into  a  pointed  spike,  and  is  called  Uiii{ieeV^ 
Sharp-edged  wooden  maceB,  which  maybe  termed 
vooden  swords,  are  also  made  by  the  Australian 
natives,  some  weighing  aa  high  as  11  onnces.'^ 


Ifiw  tkmth  Walti. 


Tig.  S.—Auilraliani 


Crossing  to  New  Zealand,  we  find  the  Maories  to  have  a  much  greater 
variety  of  material  and  of  shape.  The  most  prized  material  is  the  green 
jade,  and  it  is  also  wrought  with  the  greatest  difficulty.  The  bone  oi 
whale  bears  a  medium  character  in  both  respects.     Fig.  6  shows  two 


"H.  B.  Smith's  "Aborigim 
» Ibid.,  Fig.  62. 
'-Jbid.,Figa.  60,  66,  67;  ee 


I  of  Victoria,"  vol.  i 
I  also  Figs,  61,  65. 


899-300,  Figs,  ee-ea. 
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fbnnB  of  Haori  wooden  clnbs,  known  aa  pdtu;  one  has  a  sharp  edge  to 

the  axe-libe  head,  and  a  bunch  of  feathers  intended  to  shake  in  the  face 

of  sa  eucHuy  and  disturb  Ms  aim.    The  weapon  to  the  right  is  paddle- 

sliaped,  and  has  two  edges ;  a  not 

QDoommoa  form  in  Polynesia. 

The  m^rai  or  pdtu-pdtu  of  New 
Zealand  is  a  two-edged  club  of  a 
prolonged  ovoidal  shape.  It  usu- 
ally has  a  hole  in  tJie  neck  for  a 
wrist-cord.  Fig.  7  is  of  green 
jade,  very  Bymmetrical^and  beaa- 


Ito-S.— IToodeit  cluii,  Xea  Zealand.  Tia.  ^■- Stoat  mrai,  Flo.  9.— n'Mn-ilnn* 

Keic  ZtalatuL  fMrai,  .Vni  Ztaiaad. 

tifdlly  polished  with  a  species  of  cornndum  found  ia  the  island.  Fig.  8 
ia  rf  stone,  and  is  also  carefully  made  and  polished.  Such  weapons  be- 
come heir-looms  in  families,  and  possess  names,  much  as  in  former  times 
titles  were  given  to  swords,  as,  for  instance,  Samsamah,  the  cimeter  of 
Haroun  al  Itaachid,  and  Excalibar,  the  sword  of  King  Arthur.  The  stone 
•eroi,  Fig.  8,  was  called  Kororaki.  Fig.  9  ia  a  stone  weapon  called  Piitu 
KoKatu ;  its  wrist-thong  occupies  a  circular  depression.  Fig.  10  is  a 
carved  wesivon,  the  name  of  which  was  Kaikanoki,  or  "  face-eater."  It 
ismade  from  a  bone  of  a  spermaceti  whale,  and  has  the  reputation  of 
having  been  handed  down  in  the  family  fortwelve  generations.  Merais 
of  this  shape  are  also  made  of  wood,  but  are  not  as  mncb  valued  as 
those  of  harder  and  more  enduring  materials. 
It  had  been  supposed  that  the  "  flattened  soda-water-bottle  shape," 
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as  Tylor  has  called  it,  was  peeiiliar  to  this  ingenious  cannibal  race,  the 
antipodes  of  the  British,  but  it  appears  that  the  Peruvians  make  a 
weapon  of  exactly  similar  shape;  one  has  been  found  of  dark  brown 
jasper, "  and  another  of  a  greenish   amphibolic  stona  ■* 
Another  of  native  copper  has  been  found  in  Michigan,  and 
was  shown  at  the  Centennial.    It  is  16J  inches  long,  2f  inches 
wide  for  11  inches  of  its  length,  contracts 
to  15  inch,  and  then  enlarges  to  2  inches, 
to  assist  the  band-grasp.    No  deduction 
of  importanceistobemadefrom  this;  the 
blade  is  but  IjJ  inch  wider  than  the  han- 
dlie,  and  the  probability  is  that  the  piece 
of  native  copper  approximated  that  shape, 
the  work  of  the  owner  consisting  in  flat- 
tening, sharpening,  and  shaping  it  sym- 
metrically. 

Crossing  the  Southern  Ocean  we  reach 
the  Fiji  Islands,  lately  come  into  the  pos- 
session of  Great  Britain.    The  Fijian  is  a 
Papuan  race,   aud   remarkable  for  con- 
'pifJ'ffilaftl?  structive  ability.    The  club  is  his  great 
a™  ztaiamt.  i^eapon,  and  upon  it  he  expends  his  lavish 
carving,  the  implements  being  of  various  sizes  and 
patterns,  the  handiwork  being  all  guided  by  individ- 
ual taste."    The  display  at  the  Centennial  wa^i  not 
large,  the  islands  not  being  specially  represented.    (fc*oi«'^»ftiii*),  a-«^^" 
The  classification  of  their  clubs  into  large,  small, 
knobbed,  bladed,  axe-shaped,  straight,  or  curved  gives  but  a  faint  idea 
of  the  variety.    The  dromo  is  a  spiked  mace,  and  resembles  some  of  the 
North  American  Indian  clubs.     The  dui  is  like  the  double  Plirygian 
axe.    The  totokea  is  a  spiked  hammer."    The  stem  of  a  small  tree,  with 
a  swelling  bole,  and  the  radiating  roots  trimmed  as  projecting  knobs,  is 
a  common  style.    Another  form  is  made  by  bending  over  a  young  sap- 
ling nearly  to  the  ground,  so  as  to  bring  the  taproot  at  right  angles  to 
the  stem.    When  the  tree  has  sufficiently  grown,  it  is  cut  and  shaped, 
and  the  tap-root -forms  a  laterally-projecting  knob  with  a  circle  of  spikes 
formed  of  the  other  roots,  shortened  and  sharpened.    Other  clubs  are 
like  maces;  squared  and  notched;  with  pyramidal  or  mushroom  tops; 
ornamented  with  braided  coir,  with  wicker-work,  with  feathers  worked 
in  with  sinnetf  inlaid  with  shell,  bone,  hog*8  tusks,  human  or  whale's 
teeth." 
We  miss  clubs  when  we  come  to  lands  where  the  more  deadly  metal  is 

"  ElBnun,  C.  N.,  part  ii,  page  26.  "WillianiB,  "Fiji,"  pp.  *3-*;  589. 

i»Bivero&T8clindi.I  Platvn,  pi.  sxxiii.         "Wood,  vol,  n,  p.  875. 
"Smythe'a  "TeuMontliBiaFiJi,"p.  120. 
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abondaat.    Java  has,  however,  two  clubs  deemed  wortiiy  of  special 
Dames,  Indan  and  OaAa."    The 
"  war-fau "  of  the  Japanese  is 
perhaps  imiqae,  beiug  of  large 
e  and  haviug  a  sheath  of  iron  , 
I  so  that  it  may  do  duty  as  a  dab  8 
on  emergency. 

Coming  to  America  we  find 
a  greater  variety,  if  possible, 
than  Fiji  fbrnishes,  for  those 
astute   islanders   have  bnt  a 

I  meager  choice  of  materials — 
wood  and  shelL  Fig.  H  is  an 
Ojibeway  war-clab  from  Saga- 
mook,  on  the  north  sbore  of 
Lake  Huron.  Fig.  12  tibows 
two  wooden  clubs,  one  armed 
''^J^^^^*^^  with  an  iron  spike;  they  are 
•i*^  from  the   Missouri   Valley  In- 

dians.    Spiked  weapons   have  always^  been 
in  vogue,  and  a  curious  example  of  one  is  a 
stag's-hom  club  with  the  brow 
antler  left  as  a  spike,  found  in  tidti^^Mia^ 

one  of  the  Swiss  Lakes.  See  memoir  by  M.  E.  Desor.^ 
Stag's-hom  hammers  are  also  very  numeroDS  in  the  debris 
of  the  take  dwellings.  A  hammer  of  serpentine  with  in- 
serted helve  and  with  a  hammering  face  and  pointed 
peen  is  mentioned  by  Nilson."  Many  other  forms  are 
found  among  the  Indian  tribes,  bnt  the  aim  has  b^n  to 
place  together  the  wooden  clubs  made  in  a  single  piece. 
Those  in  which  stones  or  metal  are  mounted  will  be  shown 
■  presently.    Fig.  13  is  a  pestle  shaped  war- 

club  of  the  Pai-Ptes  and  Mohaves.  They 
are  termed  "face  mashers,"  since  they  are 
carried  concealed  abont  the  person  and 
used  for  striking  an  enemy  in  the  face. 

Figs.  11  andl5are  from  ^ePacilic  Coast. 
They  are  elaborately  carved  war-clubs  of 
bard  wood  from  the  Haidah  Indians  of  i 
Bella-bella,  British  Columbia.     Ttiey  are  (J 
what  we  should  call  "  grotesquely  carved," 
but  the  emblems  op  them  are  mythological, 
'«r^ii?"— jvi  ^"^  ^^^  ideaof  pleasantry  does  not,  we  are 
informed,  enteriuto the  work.  The  canoes,  ^ 
totem-posts,  paddles,  bowls,  and  other  ob- 


Fia.  1!.— Wbfldm  tl«bi  of  I>r 


" Sir  SUmford  Baffles'  "Java,"  4t4>od,,  i,  296(Figa.  8,  9). 
"TiBOBlalion  in  SmithBonian  Report,  1665,  page  357. 


"Ibid.,  pagu  359. 
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jects  fashioned  in  wood,  exhibit  the  same  style  of  omamentotioD,  as 
it  must  be  c^led. 
The  Argentine  Bepablic  sent  a  mace,  which  is  shown  at  Fig.  16.     It  ia 
of  liard  wood  resembling  ligmim  vitw,  and  is 
48  inches  long.    It  belonged  to  an  Indian  of 
the  pampas.    A  spear  eight  feet  long,  of  the 
same  kind  of  wood  and  tapering  to  a  point, 
was  exhibited  with  it.    The  club  of  the  Gran 
Ohaco  Indians^  of  the  La  flata  region  is 
square  in  section,  larger  towards  each  eud, 
and  is  grasped  in  the  middle.     It  ia  called  a 
macana,  and  is  used  either  as  a  hurling 
weapon  or  as  a  club  at  close  quarters.    The 
clubs  of  the  Quiaua  Indians  are  maces  of 
square  section,  or  paddle-shaped  with  some- 
what sharp  edges.    The  handles  are  em- 
broidered with  cotton  string,  some  in  a  very 
ornamental  manner.    The  Uanpti  Indians  of 
the  Amazon^  also  use  carved  wooden  clubs. 
We  come  now  to  a  class  of  clubs  iu  which 
a  stone  is  mounted  upon  a  withe  or  other 
kind  of  handle  to  form  a  maul  or  hammer. 
We  do  not  in  the  present  article  consider 
those  which  have  sharp  edges,  and  are  de- 
Fia.  is—Haidah  Signed  to  fonu  axes  and  adzes.    They  will  p,^ 
"7ii"natM'^-  ^  grouped  separately.    Fig.  17  is  about  as    ^J^^^lt^o^. 
"""■  primitive  an  afi^r  as  can  well  be  devised.    /«*™W 

It  is  a  shell-headed  club  firom  a  shell-heap  on  Saint  John's  Kiver,  Florida. 

The  head  is  a  Pyrula, 
and  the  specimen  is 
peculiar  in  this,  that 
though  ancient  it  still 
has  the  remains  of  the 
original  handle. 

In  connection  with 
this  method  of  mount- 
ing, by  a  perforated 
head  through  which 
the  helve  is  thrust, 
mention  may  be  made 
of  hunmer  stones, 
sometimes  known  as 
helved  wedges,  simi- 
_  larly     handled,     and 

T«,A7^8hai.iuad4d.M/romaFioru»a.M^.-ycti«^M»«,«>^  which  bavebecu  horl- 
ing  axes.    They  are  more  fluent  in  Europe  than  iu  America.    Some- 


"Wood,  vol.ii,  pp.  &69,  570. 


"WallBce'B  "Amacon,"  504. 
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of  t&ese  have  their  edges  id  line  vith  the  handle  and  some  across  it, 
asaxes  and  adzes  respectively.    See  Sven  Nilsoo's  "  Stone  Age,"*' edited 
by  Sir  John  Lubbock.    A  re- 
:narkable  four-pronged  stone 
battle-axe  is  shown  in  the  ma- 
aenm  of  Land,  Sweden,  hav-  j 
ing  a  diameter  of  8  inches,  | 
and  perforated  for  a  handle."  { 
Fig.  18  is  a  stone   manl  ' 
lashed  with  raw-hide  thongs 
to  a  T-shaped  handle  which  ^  ^  ,  ,      „.,.„,..     „  „     ... 

,  .  ,  ,  ¥ia.lS.-SUm*nuua,fi-omBriliihOolambui.—NatimatUif 

has  beeu  formed  from  a  lorkea  <«""' 

branch.  It  is  from  the  Haidah  Indians,  Bella- 
'  bella,  British  Columbia.  Fig.  19  is  a  large 
stone  maul  lashed  to  a  short  handle  formed 
of  a  forked  limb.  It  is  from  Sitka,  Alaska. 
Fig.  20  is  from  New  Zealand.  It  shows  that 
a  similar  mode  of  moanting  is  practiced  by 
the  Maories,  the  bowlder  being  secured  in 

the  crotch  by  means  of  thongs.    The  porsnit  fm.  i9._s(™  ^uj.  ^  Aiaoa—Sa. 
of  similar  examples  leads  us  a  devious  dance.  '™^  Uiuam. 

We  find  that  the  Oran  Ghaco  Indians,  of  Sontb  America,  have  a  peculiar 
method  of  embedding  a  cylindrical  stone  in  a  club  so  that  it  niay  project 


1*10.  2B.—itaori  ilstu  dub,  Kein  Zealand. 

hke  an  axe  blade.  A  hole  is  bored  into  a  sapling  of  suitable  size  and  the 
stone  driven  in.  As  the  tree  grows,  the  voot\  advances  upon  the  stone 
asd  grips  it  firmly.    The  sapling  is  then  cut  and  shai>ed. 


Fiu.  il.—SlMUiiuudi^  Arietarim. 

Fig.  21  is  a  stone  maul  of  the  Arickaree  Indiana  of  the  Upper  Missoari 
Biver."    It  is  a  reddish,  granite  pebble  of  three  and  a  half  pounds 


"PBgeTJ.aad  plate  ii,  Figs.  183,184;  pp.  73,74;  and  plate  riii,  FigB.  180,181. 

*■  Ibid.,  page  75,  aad  pi.  iz,  Fig.  150. 

"See  " Twonty-flrst  Eeport  of  N.  Y.  SUte  Cabinet,"  pp.  31-36,  pl».  i,^r,i|L^Q|p 
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weight.  Tlie  withe  ia  bent  aroond  it,  occnpying  a  circumfeiential  de- 
piessioD,  which  is  iutermpted  opposite  the  handle.  The  same  kind  of 
hammer  was  nsed  by  the  native  workmen  formerly  in  the  Lake  Snpe- 


Fig.  ^.—BUmt  mauli  i^T  Miaouri  TaUtv  Indiaiu—yatimud  Muiaim. 

rior  copper  mines.    It  is  used  by  the  Missomi  Indians  in  driving  stakes 

and  tent-pegs. 
Fig.  22  shows  two  stone  implements  of  the  Sionx,  the  hereditary 
eneiniesofthe tribelastmeutioned.    The  .^g*v 

ujiper  one  is  a  rude  grooved  axe  monnted  f^^^ 

(in  a  hiukory  sapling,  thetwdends  of  which  ^Hf 

are  brought  together  with  raw-hide  thongs  W 

to  form  the  handle.    The  lower  figure  is  g 

a  war-club  with  an  egg-shaped  limestone 
head  and  a  handle  of  ash ;  the  end  of  the 
latter  is  ornamented  with  the  tuft  from 
the  tail  of  a  buffalo.  Between  the  two 
flgnres  is  a  representation  of  the  Roman 
sacrificial  malleug,  which,  even  in  the  time 
of  the  emperors,  was  employed  in  slaugh- 
tering the  \ictim8.  It  seems  tohave  come 
down  from  times  then  ancient,  the  order 
of  procedure  admitting  of  no  innovation, 
just  as  the  knives  of  flint  were  nsed  in 
ancient  Egypt  and  among  the  Hebrews 
in  performingceremonial  observances  and 
sa4^^ifices.  Dr.  Schliemann  found  hun- 
dreds of  rude  stone  hammers  in  the  hill  ^^^ 
of  Hissarlik.  ^■<^^ 

Fib.  2i—ArietaT4e      Another modc of  mounting alargepeb-     qf  ApZiu" An- 
itoM maid.         \,\q  q^  wedgeshapcd  stone  is  by  means    jfimm;^"""*^ 

of  a  raw-hide  covering  to  the  stone  and  withe. 

Fig.  23  shows  an  Arickaree  weapon  made  in  this  manner :  The  granite 

pebble  weighing  22  ounces  is  grooved  circumferentially  and  a  withe 

Coogic 
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Icmt  around  it  and  secnred  by  raw -bide  tboaga  next  to  tbe  stooe.  Over 
the  whole  of  the  stone  and  handle,  except  the  hammer  face,  a  single 
piece  of  wet  buffiUo  bide  is  stretched  and  sewed  with  sinew.  When  the 
hide  sbrinks  in  drying  tbe  whole  forms  a  Tery  firm  job.  Tbe  use  of  a 
einiitar  tool  in  driving  atakea  and  tent-pins  has  been  mentioned,  bat 
there  are  many  other  purposes  abont  an  Indian  camp,  sucb  as  breaking 
bones  and  ponnding  pemmicau,  for  which  it  ia  well  adapted,  not  to 
mentlbn  the  warlike  nses. 

The  poggamoggon  of  the  Shoshones  is  a  slungshot. 

Fig.  24  shows  yet  another  mode  of  mounting  the  stone.  The  pebble 
and  tbe  withe  are  covered  with  the  tail  skin  of  a  bufialo,  the  tuft  of  bait 
remaining.  It  resembles  the  slungshot  nsed  nearer  home,  or  the  atone  in 
a  stocking  foot,  said  to  be  a  favorite  with  the  gentler  sex  in  some  places. 

Haoitner-axes  of  stone  and  bom,  bored  for  tbe  helve,  are  to  be  found 
m  many  museums.    See  Kilson." 

We  will  now  examine  tbe  throwing  weapons ;  premising  that  neither 
law  nor  coatom  prevents  the  hurling  of  some  already  described.  The 
Fijian  among  the  sbondance  of  his  clnba  has  one  specially  for  throwing ; 
it  is  knobbed  at  tbe  end  like  the  Kafir  Iceerie  and  is  worn  in  the  girdle, 
a  in  pairs  like  pistols.    Fig,  25  is  the  throwing-atick  of  Uganda 


bronght  by  Capt.  Long  (Bey)  from  his  expedition  south  of  Khartoom. 
It  is  three  feet  long,  has  a  spear-shaped  head,  and  is  hurled  with  a 
whirling  motion  somewhat  in  the  manner  of  the  Australian  boomerang, 
bat  without  the  peculiar  erratic  digbt  of  the  latter. 

The  curved  throwing-atick  was  also  noticed  by  Sir  Samuel  Baker  in 
Abyssinia,  and  is  common  among  the  negroes  as  far  west  as  Lake  Tsad. 
Tbe  Et-seUem  of  the  desert"  is  like  the  curved  sticks  of  the  ancient 
Egyptians"  ami  closely  resembles  the  middle  stick  in  Fig.  28. 

Tbe  IrKviftfwA  or  throwing-atick  of  the  Niam-niamsof  the  CTpper  Nile" 
is  a  flat  projectile  used  for  killing  birds  or  bares,  and  is  carried  inside 
the  shield.  The  war  weapon  when  made  of  iron  is  called  kulbeda,  and 
has  three  projecting  limbs  with  pointed  prongs  and  sharp  edges,  the 
longer  blade  at  right  angles  to  tbe  grip,  which  ia  guarded  by  the  short- 
est prong  of  the  three.    This  wicked  weapon  is  spun  abont  its  axis  and 

""Stone  Age"  PI.  viii,  Figs.  168-179. 

»  Smitlk'B  *'  Abori)(ines  of  Victoria,"  DlHOMioii  on,  pp.  3S1  Cl  teq.,  VoL  i. 

■  Ibid  (note  patrini),  i,  S99. 

"  Scbweiofiirtb. 
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baa  a  movement  of  translation  in  a  horiz^ntat  plane.  It  ia  also  a  hack- 
ing hand-to-hand  weapon.  Somewhat  simihu'  weapons  with  two  blades 
are  foond  in  npper  Sennaar  and  Oentral  Soad^  and  are  nsed  by  the 
Fans.  The  keeris  or  knobbed  throwing-stick  of  the  Kafirs  has  been 
akeady  describM.    The  lissfm  is  tJie  corred  throwing-stick  of  another 


Flo.  it.—Si<m-n(at»  hurUng-Keapmu  it'umbcuh}. 


African  tribe ;  the  iron  hungamunga'*  of  the  Tibbos  and  of  Darfnr  is  also 
a  hurling  weapon.  ^ 

It  would  be  singnlar,  indeed,  if  a  cudgel  for  throwing  at  game  were 
ibnnd  in  but  one  part  of  the  world,  and  at  but  one  period ;  but  the  dis- 
covery of  the  Anstralian  boomerang,  the  most  carious  of  its  class,  has 
directed  attention  to  what  might  otherwise  have  been  passed  over  as 
unimportant.  The  Eg>-ptian  and  Assyrian  monuments  have  been  con- 
sulted, and  in  each  case  the  curved  stick  has  been  noticed  in  the  hands 
of  bird-catchers  or  hunters.  An  ancient  throwing-stick  about  eighteen 
laches  long  is  ia  the  Abbott  Egyptian  collection  of  the  ^ew  York  His- 
torical Society.  A  short,  crooked  stick  {pedum)  was  used  by  the  Bomans 
to  throw  at  bares,  aad  centaurs  are  represented  with  a  short  pedum 
(kSj-adoXov)  in  the  other. 

Ia  coming  to  Anstralia  we  reach  a  people  living  in  aa  almost  primi- 
tive condition,  so  low,  ill-formed,  and  ignorant  that  their  name  has  be- 
come a  synonym  for  imbecility.  Here,  however,  the  throwing-stick  has 
attained  its  highest  development.    The  maximum  of  improvement  has 

^  IlliiBtiat«il  in  the  discuwion  on  tho  boomerang.     Smith,  "  Abor.  Viotoria,"  331  et 

"Tylort  "Early  History  of  Mankind, "175-6.  Bee  alaop»perbyFer^Mn  ioTnns. 
E.  1.  A.  Dublin,  1943,  vol.  lii.  Paper  by  W.  Cooke  Taylor.  The  Nat.  Hist.  8oc. 
London,  1640, to),  i,  page805 ;  Ejre,  vol.  ii, p.  309;  Klemm,  C.  G.  vol.  i,  p. 316,  plate vii. 
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DOt,  faowerer,  been  reached  by  the  natives  of  all  parts  of  this  island, 
which  is  almost  as  large  aa  the  United  States  and  Territories.  The 
ioowKTottg  (Fig.  27),  used  vlth  sach  aiogalar  dexterity  by  the  "  black 


Fio.  21.— itoonuronfrl  o/  Aw  SoulA  WaStt. 

Mloirs"  of  New  South  Wales,  is  almost  unknown  to  those  of  the  colony 
of  South  Australia,  which,  by  the  bye,  is  not  the  most  southerly  portion 
of  the  island,  that  position  being  occupied  by  the  thriving  colony  of 
Victoria.  The  boomerang  is,  however,  used  in  Western  Australia,  where 
it  is  called  a  kg-lie.  This  is  a  true  retum-boomeraog.'*  Even  in  the 
districts  where  the  boomerang  is  used  there  are  all  grades  of  throwing- 
atJcks,  three  of  which  of  different  forms  were  in  the  JTew  South  Wales 
exhibit,  and  are  shown  in  Fig.  28.  The  upper  one  is  carved  with  raised 
serpentine  figures,  the  stick  being  painted  red  in  the  intervals.  With 
these  weapons  the  natives  give  a  direct  blow,  a  whirling  blow,  or  a 
ricochet  upwardrebonoding  blow. 
The  boomerang  is  made  of  the  wood  of  Qie  blue  gam  {Eucalyptus  glob- 


no.  38.— Atutrottan  Ikrowinif-itieti,  TUtoriit. 

•Im),  or  sometimes  from  the  iron-bark  of  the  she-oak,  and  is  of  flatted 
carved  shape,  convex  on  the  npper  surface  and  flat  below,  always 
thickest  in  the  middle,  fh>m  which  it  is  scraped  away  towards  both 
edgcB,  which  are  tolerably  sharp,  especially  the  outer  one.  Boomerangs 
vary  much  in  shape,  but  do  not  depart  from  the  characteristics  men- 
tioned.   They  differ  in  their  curves,  lengths,  widths,  taper,  and  weight. 


"AborigineB  of  Victoria,  vol.  1, 336,  Fig.  140. 


V,  Google 
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A  good  specimen  may  be  33  inches  from  tip  to  tip  measured  along  the 
curve,  2  incheB  wide,  and  weigh  12  oances.  There  are  several  waya  of 
throwing  the  boomerang  bo  as  to  make  it  execute  it«  pecnliar  evolations. 
In  throwing  it,  the  native  grasps  it  by  the  handle  end,  which  haa  some 
notches  upon  it,  and  holds  the  flat  side  do^vnwa^d;  then  balancing  it  a 
moment  in  his  hand,  and  making  a  few  quick  stepa  forward,  he  launches 
it  with  a  sharp  fiing,  bringing  his  hand  back  so  as  to  make  it  revolve  in 
the  plane  of  its  curve  with  grjat  rapidity.  The  peculiarity  of  the  boom- 
erang is  in  what  may  be  considered  its  erratic  flight.  Thrown  so  as  to 
strike  the  ground  40  yards  in  advance  of  the  tJirower,  it  rebounds,  de- 
scribes a  high  circular  backward  course,  and  falls  behlud  the  thrower. 
Thrown  high  in  the  air  it  mounts  to  a  great  height,  circles  backward 
nntil  its  force  is  expended,  and  then  drops  dead  at  a  point  behind  the 
thrower.  It  is  also  thrown,  so  as  at  a  given  distance  to  make  its  rebound 
in  other  than  au  upward  ciroolar  direction,  and  curve  its  flight  around 
an  object  so  as  t«  strike  something  bebiud  the  latter.  This  is  meroly 
on  effort  of  skill.  The  boomerang  is  thrown  against  the  wind;  and, 
though  it  is  easy  enough  to  hurl  it,  it  is  very  difficult  to  make  it  per- 
form at  command  all  the  peculiar  evolutions  which  distinguish  it.  It 
is  roughly  made,  so  far  as  mere  finish  is  concerned;  but  the  work  upon 
it  in  a(.\}UBtiDS  the  curves  is  most  scrupulously  and  patiently  performed 
by  the  natives,  some  of  whom  never  acquire  proficiency,  while  others 
become  celebrated  for  their  skill  in  the  manu&wture  of  the  weapon. 
Like  all  instruments 'which  have  attained  something  like  perfection,  the 
difference  between  the  best  and  poorest  is  greater  than  in  the  case  ot 
some  other  tools  where  a  more  general  level  of  excellence  is  preserved. 

The  subject  of  the  boomerang  lias  been  learnedly  and  carefully  consid- 
ered in  R.  Brongh  Smith's  "Aborigines  of  Victoria.""  The  discussion 
has  elicited  the  foot  that  some  throwing-sticks  move  with  a  spinning  or 
whirling  motion,  and  even  pursue  a  curved  path,  as  a  billiard  or  base- 
ball player  can  curve  the  tnyectory  by  imparting  rotation  to  the  ball. 
Kone  of  the  implements,  however,  described  by  Col.  Lane  Fox  (British 
Association,  1872),  or  referred  to  in  Mr.  Ferguson's  learned  paper  before 
the  Royal  Irish  Academy  in  1838,  are  fairly  comparable  to  the  Austra- 
lian weapon.  It  muHt  also  be  remarked  that  the  distiuctiou  between 
the  play  weapon  and  the  war  weapon  is  clearly  drawn  in  the  mind  of 
the  native,  though  the  back-return  boomerang  cannot  always  be  distin- 
guished from  the  war  boomerang  by  a  novice.  The  barnyeet  of  the 
Yarra,^  for  instance,  is  a  war  weapon,  and  not  a  come-back ;  nor  is  it  so 
much  curved  as  the  regular  boomerang,  wonguimJ^  A  group  of  the  vari- 
ous kinds  is  shown  in  Mr.  Smith's  work,  previously  referred  to.*" 

From  the  straight  round  stick,  knobbed  stick,  flat  stick,  cur\-cd  stick, 
edged  curved  stick  (a  wooden  sword),  through  every  degree  of  curva- 
turo  up  to  the  perfect  boomerang,  the  series  of  Australiau  hurling 
weapons  occupies  the  whole  ground.  The  most  curiously-curved  weapon, 

"Vol.  i,  p.  a21,  ei»rg.      "/&«!,,  Fig.  96.      w/tid.,  I'ig.  fl5.      -Ibid.,i,3tr,,  Fig.  99. 
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which  should  not  be  omitted,  is  the  (ptirriang-an-wun,  impossible  to 
explaio  without  an  illusttatioD,  and  not  shown  in  Philadelphia.  It  is  a 
thin  flake  of  wood,  curiously  twisted  and  curved.*' 

Fig.  29  shows,  for  purposes  of  comparison,  an  Australian  boomerang  (a) 
from  Mnrray  Biver,  and  a  curved  throwing-stick  {b)  used  by  the  Moqui 
aod  Shinuno  Indians  in  killing  rabbits.    These  throwing-sticks,  though 


Ha.  tt, — Hwmwrang  and  Moqui  IMnntinQ-tHct. 

cntred  so  as  to  resemble  in  one  Important  respect  the  Australian  weapon, 
caoDot,  like  it,  be  made  to  describe  the  peculiar  divergent  curved  course 
tbtODgh  the  air.    These  sticks  were  formerly  used  by  many  of  the 
Southern  California  tribes. 
The  kangaroo  rat  (weet-weet),^  Fig.  30,  of  the  Anstntliaus  has  been 


Flo.  aO.—Sangaroo  Tat,  SmilJi  Auitnilia. 

sometimes  spoken  of  as  rather  a  toy  than  a  weapon,  but  it  is  a  dnuger- 
ona  missile.  Its  head  is  usually  a  piece  of  hard  wood,  of  a  couoidal  or 
double  conical  shape,  and  its  tail  is  a  flexible  handle  a  yard  long.  By 
this  handle  it  is  thrown ;  the  native  takes  the  rat  by  the  fail  aud  swings 
it  hack  and  forth  several  times,  bending  it  almost  double.  Suddenly 
letting  it  fly  by  an  underhand  jerk,  it  glides  hissing  through  the  air, 
striking  and  rebonnding  like  a  flat  stone  skimming  the  surface  of  the 
water — the  familiar  "ducks  and  drakes"  of  our  childhood.  It  does  not 
rise  more  than  nine  feet  above  the  surface  of  the  ground,  and  the  dis- 
tance it  reaches  depends  upon  the  force  of  the  projection  aud  also  upon 
the  angleatwhichitfirststrikesthe  surface  of  the  earth.  Ifthetnyectory 
be  too  high,  it  makes  a  number  of  high  leaps  and  soon  tires ;  if  t«o  low, 
tbe  force  is  soon  expended  in  friction  on  the  ground.  The  body  with  a 
traling  tail  making  flying  leaps  has  much  the  appearance  of  a  small 


"7Wd..l,  315,  F1g.315. 
«Wood,  li,  p.  41. 
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kangaroo,  and  is  well  named  tlie  kangaroo  rat.  Tlieexample.illastrated 
is  of  wild  baOttlo  born,  heated  and  pressed  to  shape. 

The  kangaroo  rat  described  by  R.  Brongh  Smith  ia  aboat  26  inches 
long,  the  tail  being  21  inches  and  the  head  4.5  inches.*' 

Something  like  the  kangaroo  rat  of  the  Australians  is  a  missile 
employed  in  a  game  of  the  Fijians,**  A  reed  four  feet  in  length  termi- 
nates in  an  ovoid  piece  of  hard  and  heavy  wood  six  inches  long.  It 
is  held  between  the  tbnmb  and  finger  and  thrown  by  an  nuderfaand 
jerk,  so  as  to  skim  hoiizontally  over  the  gronnd.  A  long  smooth  stretch 
of  turf  is  kept  in  good  order  in  the  villages  for  this  purpose.  This 
suggests  the  pitching  of  qnoits  and  horseshoes,  cnrling  stones,  hockey, 
polo,  and  other  ball  games,  which  we  merely  suggest  as  we  pass,  sup- 
posing them  not  lo  be  distinctly  savage,  though  some  of  them  are  ath> 
letic  survivals  of  ancient  baibaiic  exercises. 

The  ehakra^  or  "  quoit  weapon  "  of  the  Sikhs  is  savage  enongh  to  be 
worth  a  mention.  It  is  an  annnlar  disk  of  thin  steel  with  a  sharp  edge 
all  round.  It  is  whirled  upon  the  fore-finger  and  then  thrown,  spinning 
as  it  fiies,  and  is  a  formidable  weapon  when  aimed  at  the  face  of  an 
enemy,  several  being  burled  in  rapid  succession  and  with  great  force. 
They  can  also  give  it  a  ricochet  Sight. 

A  similar  weapon  has  been  brought  from  Guatemala  by  M.  Boursier, 
the  Fronch  GonsiU.  It  is  disk-shaped,  very  sharp  on  the  edges,  and 
about  6  inches  in  diameter,  Hurling-disks  have  been  found  also  in 
Brittany  and  Central  France. 

The  Pemvian  hurling-disk  is  of  diorite  with  a  central  opening  1  inch  in 
diameter  and  10  circumferential  teeth  2  inches  long.  It  is  thrown  by 
aid  of  a  thong  like  the  bolus.  The  Mexicans  have  a  similar  weapon** 
and  the  Australians  a  crude  affair  of  the  same  general  idea. 

From  this  catting  disk  whirled  by  the  finger  we  reach,  by  a  single 
step  the  simple  pebble  which  is  hurled  by  hand.  We  began  with  astick, 
and  after  considering,  the  club  simple  and  compound,  and  the  various 
forms  of  throwing  clubs,  Lave  come  to  simple  missilea — the  pebble  or 
small  bowlder.  Some  tribes,  however,  are  not  content  with  the  atones 
of  the  brook,  but  shape  the  projectile ;  the  Tahitians,*^  for  instance, 
make  oval  balls  of  stalagmite,  which  they  burl  by  hand  with  force  and 
accuracy,  not  using  a  sling.  The  Fuegians,  although  very  skillful  with 
the  sling,  are  adepts  at  hurling  stones  by  hand. 

Incendiary  balls  were  nsed  by  the  Nervii,  who  fired  the  camp  of  Ctesar, 
and  the  balls  of  cbarcoal  kneaded  with  clay,  and  found  in  the  lacustrine 
village  remains  in  Switzerland,  are  believed  to  have  been  for  tjie  same 
purpose.  The  arrow  with  a  lighted  tow  toreh  is  commonly  noticed 
among  theancieuts,  and  is  found  in  all  parts  of  the  world  where  the  bow 
and  arrow  survive. 

'■Aborigmes  of  Australia,  i,  Fig.  170.  p.  3!i2.  <*Wood,  il,  p.  iE83. 
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The  sabject  here  naturally  diverges  and  takes  two  separate  paths. 
The  projectile  is  IcKse  and  is  hurled  by  a  stick  or  a  sling  j  or  it  is  at- 
tached to  a  string  which  flies  with  it.  We  shall  consider  these  aupa- 
ittt«ly  aad  in  the  order  stated. 

The  sling  is  an  nnimpressive  object  when  hung  np  among  a  thousand 
other  things  in  a  collection,  and  how  many  were  overlooked  by  the 
writer  at  the  Centennial  it  is  not  possible  to  say.    The  example,  Fig.  31, 
was  in  the  National  Museum  exhibit  in  the  Government 
Baildiug,  having  been  obtained  from  the  Navajoes  of  New 
Mexico.    Sliugs  are  rarely  used  among  this  people  at  pres- 
ent, except  by  boys.    They  are,  however,  mentioned  in  the 
old  account  of  the  "Journey  to  the  Seven  Cities  of  Cibola." 
There  is  no  doubt  about  the  antiquity  of  the  device.    It   i 
is  mentioned  fre<]uently  in  the  Hebrew  writings,  and  is 
shown  on  the  Egyptian  **  and  Assyrian  monuments.'^    The 
Roman  sling  was  named  from  ita/unda  or  purse  which  con- 
tained the  projectile.     Besides  its  ordinary  use  for  hurling 
Btonesjleaden  balls  ((flandes)  were  used;  these  wereellipsoid- 
al  plummets,  often  with  inscriptions  upon  them,  as  "  fib," 
tor firmiter,  "throw steadily'';  Grecian bulletsalso,marked 
with  the  figure  of  a  thunderbolt,  or  the  inscription  dt^at,  ^Jija/liuSSMj 
"take  this,"  have  been  found.    SchUemaun"  recovered    ■f"*™'"- 
from  the  excavatious  at  Hinsarlik  sling-bullets  Of  loadstone,  copper, 
alabaster,  and  diorite.    The  fuatiHolva  was  a  four-foot  pole,  which  had  a 
sling  attached  in  the  center,  enabUng  both  hands  to  be  used  in  throwing. 

The  sling  is  not  so  universal  a  weapon  that  a  statement  of  the  coun- 
tries where  it  is  used  becomes  a  mere  geographical  recitation.  The 
Javan  sUug  *'  {bandring)  is  noticed  by  Su-  Stamford  Eafiaes.  The  Fijians, 
as  already  stated,  excel  in  its  use.  The  sling  of  the  Sandwich  Islanders^ 
is  a  double  thong  with  a  stone  receptacle  of  plaited  sinnet.  The  stones 
are  egg-shaped  and  ground  for  the  purpose.  Another  form  of  Hawaiian 
sling  has  an  oval  stone  with  a  circumferential  groove,  and  is  hurled  by 
a  cord  passed  around  it  and  secured  by  a  sailor's  half-hitch  so  as  to  be 
released  when  the  thong  is  jerked  back  to  discharge  the  stone.  A  simi- 
lar mode  of  hurling  the  spear  is  found  in  Soath  America.  The  Marque- 
sas Islanders^  use  slings  of  plaited  grass,  as  much  as  five  feet  in  length, 
and  hurl  stones  of  considerable  size.  The  natives  of  New  Caledonia^ 
have  a  sling  {icendat)  which  is  a  double  thong  with  a  purse  in  the  middle 
made  of  two  parallel  cords.  The  stones  are  a  hard  kind  of  steatite 
ground  to  an  oval  shape  and  polished.  They  are  carried  in  a  net  at  the 
right  Ride  and  are  discharged  after  a  half  whirl  of  the  sling.    Some  of 

"  kitto,  i,  T70, 

••  Laymrd's  Nineveh,  PIb.  Ti,  vil,  il,  963.     Xenoptaon'a  Anabaaia,  10).  Ui,  c.  3. 

»  Schliemaan'a  "  Ttdj  Aud  its  RemniuB,"  101.     Noa.  66-7-8. 

"  "  JsTa,"  4to,  PI.  iv,  opp,  p.  896,  voL  i ;  Fig.  22. 
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the  New  GaledoDiati  sliDg-stones  are  shaped  like  two  spherical  aegmeots, 
joinnd  at  their  bases,  giving  a  sharp  circumferential  ridge.  The  same 
form  ia  found  in  Kcw  Zealand  and  in  the  stone  age  missiles  of  Sweden. 

Wooden  slings  and  ribbon  slings  were  used  by  the  ancient  inhabitants 
of  Sweden,  and  slingn  of  bast  are  in  the  museums  of  Lund  and  Stock- 
holm." Slings  of  plaited  flax  are  among  the  lacustrine  remains  of  Kenf- 
chatel." 

The  Solomon  Islanders  also  nse  slings.  The  Fuegians"  excel  in  the 
use  of  the  sling,  as  well  as  of  the  bow  and  arrow  and  spear.  The  sling 
has  a  pocket  of  seal  or  guanaco  skin  and  two  thongs  three  feet  in  length 
of  twisted  sinews.    The  natives  throw  with  great  force  and  accuracy. 

Pliny  ascribes  the  invention  of  the  sling  to  tlie  Pb(Bnicians.  He 
always  had  a  guess  to  make ;  sometimes  a  very  wild  one.  The  Balearic 
Islanders*  were  celebrated  for  their  expertneas  in  its  use.  The  sltngere 
of  the  Greek  and  Boman  armies  were  considered  an  inferior  class  of  war- 
riors, the  sling  being  but  an  auxiliary  weapon. 

Another  mode  of  slinging  is  by  means  of  a  stick  thrust  thnjngh  a  per- 
forated stone  and  whirled  so  as  to  discharge  the  missile  when  it  has 
attained  a  maximum  centrifugal  motion. 

Fig.  32  shows  two  throwing-stones  from  Peru,  adapted  to  be  slung 
by  a  stick  which  is  thrust  into 
the  hole.  The  Peruvians  were 
'"^^^  very  expert  in  the  use  of  the 
:  sling.''  Whorls  of  star  shape 
V%  were  found  in  great  quantities 
3  by  Schliemann  in  the  excava- 
tions at  Hissarlik."  Although 
they  may  be  considered  spindle 
whorls,  it  is  altogether  probable,  so  great  was  their  number,  that  tliey 
were  ammunition.  Disk-shaped  and  cylindrical  throwing-stones  per- 
forated for  the  stick  arc  found  among  the  remains  of  the  Lake  Dwellers." 
The  Fijians  have  a  rough  game  of  jerking  stones  at  each  other  with 
elastic  bamboo.*' 

Kumerous  stones  fashioned  into  shapes,  and  many  of  them  with  circum- 
ferential grooves,  are  to  be  found  in  European  and  American  collections, 
labelled  plummets  (net-sinkers),  sling-stones,  &c.,  according  to  the  fancy 
or  opinion  of  the  discoverer  or  owner.  The  same  may  be  said  of  Ameri- 
can perforated  stones  which  may  be  plummets  or  gorgets.  There  is  a 
tendency  to  give  a  warlike  signification  to  such  finds  recovered  in  the 
soil,  in  mounds  or  in  graves.  The  civil  uses  of  these  objects  were  prob- 
ably much  more  frequent  than  the  warlike;  as  the  search  for  food  is  a 

"SvenNiteon  "On  the  Stone  Age,"    Ed.  hy  Sir  John  Labbock,  pi.  v,  pp.  49,  53. 
"Morlot  in  Smithsouian  Beport,  1863,  p.  377.  "  Wood,  ii,  p.  517. 

"•Cipsar'a  Conim.,  ii,  1,  "Pregcott'i  "  Conquest  of  Peru,"  i,  72. 

»  "  Ttoj  and  it«  Remaiua,"  No.  444,  PI.  xL 
"  "  CnltorgeBcbichte,"  Ta/.  2,  Figs.  60-63.  •'  Wood,  ii. 
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(Cf.  Srea  Kilson,  edited  b;  Sir 


more  constADt  occnpatioa  than  i 
John  Labbock,  London,  1868.)^ 

We  now  pursoe  the  other  branch  of  the  section,  in  which  the  ball  re- 
mains attached  to  the  cord  by  means  of  which  it  is  projected.  The  sim- 
plest form  of  this  is  the  single  stone  or  metallic  ball  sewed  np  in  raw- 
hide and  attached  to  the  end  of  a  thong  a  yard  long.  This,  the  bolat 
perdida  of  the  Spaniards,  is  whirled  rapidly  around  the  head  and  then 
laanched  at  the  enemy  or  the  game.  A  similar  ball  at  the  end  of  a 
shorter  thong  is  used  as  a  slung-shot. 

The  bolas^  of  South  America  consists  of  two  or  three  balls  at  the  ends 
of  as  many  raw-hide  thongs,  aboat  nine  feet 
long,  which  are  tied  together.  The  bolat  is 
swung  around  the  head  of  the  rider,  the 
junction  of  the  thongs  being  in  his  baud 
and  the  balls  flying  in  a  cluster.  As  soon 
as  they  are  launched  at  the  game,  the  balls 
fly  apart  by  their  centrifugal  force,  and, 
still  flyinground,  have  amovemeotof  trans- 
lation in  the  direction  of  tbeir  projection. 
As  sooQ  as  a  thong  strilies  the  object,  the 
balls  coil  around  it  in  contrary  directions, 
binding  and  entang- 
ling it  according  to 
the  intention  of  the 
thrower.  This  is  not 
too  much  to  say,  for 
'  the  Patagouian  will 
bind  the  rider  to  the 
horse,  or  tie  the  legs 
of  an  animal  together 
or  to  the  l>odyat  wilL 
Stones  of  ovoid 
form  made   of   tra- 


Para^ptay,  Argntifie 


Con/fdtralviru 

chytic  tufa  and  perforated  for  raw-hide  straps  are 
osed  by  the  California  Indians. 

Figs.  33  and  34  show  the  bolaa  exhibited  at  the 
Centennial  by  the  Argentine  Bepublic.  Tlicy  con- 
sist of  stones  or  balls  of  clay  in  raw -bide  pockete  h 
at  the  ends  of  twisted  thongs  of  raw-hide.  The  ^ 
specimens  differ  much  in  weight,  from  one-quar-  , 
ter  of  n  poaod  to  one  and  a  half  pounds,  and  ii 
size  from  one  and  a  quarter  inches  to  three  inches  in  diameter.  They  are 
sewed  up  in  their  envelopes,  and  in  one  case  openings  are  made  to  expose 
the  bright  red  color  of  a  peculiar  stone  of  tbe  country.    It  is  the  daty  of 

"■8ToiiNUBon,Pl.ii,Fig.  ai6;  PI.  ii,  Fig.  31-35.  "Page's  "LaPlata,"  IIS. 
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tbe  women  to  cut  and  grind  these  stones,  bat  in  some  oases  iron  or  even 
copper  balls  are  nsed,  tbe  metal  being  pret^rred  when  attainable  on  ac> 
count  of  its  being  smaller  for  a  given  weight  Ihere  is  some  viuiatioo 
in  the  arrangement  also :  {somai)  two  bolaa  at  tbe  end  of  9-feet  thongs ; 
(ackico)  three  bolas,  one  on  a  rather  longer  thong;  or  one  of  the  thongs 
has  attached  to  its  mid-length  a  jyaii  of  balls  on  tbe  end  of  three-foot 
thongs.  The  range  of  the  bolns  is  from  30  to  40  yards.  The  natives, 
when  in  danger,  wear  several  cniradscs  of  stiff  raw-bide  as  agoard  against 
them,  the  armor  being  put  on  Uke  a  poncho— over  the  head,  which  is 
thrust  tbrongh  a  slit  in  the  hide.  The  helmet  is  of  double  bull-bide. 
The  6oI(w  is  nsed  throughout  the  Argentine  Hepublic,  by  the  Gran 
Cbaco  Indians  of  La  Plata,  the  Araucaniaus  (called  by  them  laqui),  and 
the  Pata;;onian8 ;  being,  in  a  large  portion  of  the  t^ritory  mentioned,  the 
principal  means  of  capturing  wild  animals.  The  gnanaco,  a  species  of 
Uama  about  the  size  of  a  deer,  is  the  main  dependence  for  food  and 
clothing  of  the  Patagonians.^  See  Muster's  account  of  the  Tehuelche 
Indians." 

Passing  at  one  bound  to  the  other  extremity  of  tbe  American  Conti- 
nent, we  find  the  Eskimo^  in  possession  of  the  same  weapon,  bat  on  a 
smaller  scale,  as  befits  the  game  it  is  intended  to  capture.  It  consists 
of  eight  or  nine  strings,  about  thirty  inches  long,  and  fastened  together, 
their  free  ends  being  attached  to  little  weights  like  plumb-bobs,  made 
of  bone,  walrus-tooth,  or  stone.  Tbe  cords  are  of  twisted  sinews  or 
intestines.  The  balls  are  whirled  around  tbe  bead  two  or  three  times 
and  then  sent  dying  through  tbe  air  like  a  large  cobweb,  lapping  with 
surprising  qnickness  around  any  object  wbiob  may  be  struck  by  the 
cords.    It  is  nsed  principally  in  catching  birds. 

The  lasso  was  shown  in  the  exhibit  of  the  Argentine  Confederation,  in 
the  main  building.  It  is  a  rope  40  feet  long,  made  of  raw-hide  strips 
plaited  into  a  round  rope,  excepting  a  few  feet  at  the  noose  end,  which 
is  plaited  square  and  is  fastened  around  an  iron  ring,  through  which  tbe 
lasso  passes  to  form  the  noose.  The  Aranoanions  use  a  lasso  of  silk- 
grass  fiber  lh)m  tbe  leaves  of  an  agave.  It  has  no  ring  for  the  noose, 
but  a  loop  of  the  agave  fiber  covered  with  leather.  In  nsing  the  lasso, 
tbe  ring  is  taken  in  the  left  hand  and  a  noose  six  feet  in  length  is  made; 
the  right  hand  then  grasping  the  cord  and  tbe  ring,  the  rider  takes 
another  sis  feet  in  bis  hand  and  whirls  the  noose  around  his  head 
until  it  becomes  circular,  when  he  hurls  it  at  the  object,  throwing  after 
it  the  remainder  of  the  rope,  which  hangs  in  coils  od  his  left  arm.  As 
it  passes  throngh  the  air  the  noose  becomes  smaller,  so  that  the  diameter 
of  the  noose  is  graduated  to  the  size  of  the  object  it  is  intended  to  cap- 
ture. It  ia  not  a  little  singular  that  this  form  of  lasso,  a  noose  mnning 
in  a  metallic  ring,  was  a  weapon  in  tbe  armies  of  the  former  Singhalese 
monarch.*' 

M  Wood,  ii.,  p.  53!f.  »  "At  Homevilh^he  Palagontuis,"  p.  166. 

■Wood,  ii.,  p.  711.  w Teiment's" Ceylon,"  1,4M. 
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A  strangling  noose,  a  lew  feet  loDg,  with  a  bone  or  wooden  pointed 
stick  at  one  end  and  a  worked  eye  at  tlie  otber,  is  ased  by  the  Anstralian 
to  garrote  a  sleeping  enemy.  Passing  the  uoose  over  the  bead  and 
tbrnsting  the  skewer  through  the  loop,  be  throttles  his  victim,  who  is 
powerless  to  make  a  noise,  and,  throwing  him  over  his  shoulder,  carries 
bim  from  the  camp.** 

II. — Axes. 

If  the  name  of  a  tool  is  to  be  determined  by  its  sbape  and  mode  of 
usage,  the  first  axe  was  of  wood.    The  Aiistraliau  department  showed 
several  bludgeons,  the  enlarged  flattened  ends  of  which  bad  sharp  edges. 
Being  of  blue  gum  {Eucalyptus  globulus),  a  bard  heavy  wood,  they  are 
efficient  weapons  in  war 
or  ia  hunting,  though  not 
suitable  for  felhng  tim- 
ber.   They  are  shown  at 
a  b,  in  Fig.  35;  c  d  are 
from  Ifew  Zealand,  and 
e  is  irom  the  Haidab  In- 
dians of  Be  Ua- Bella,  Brit-  ■ 
ish  Columbia. 

The  trausition  from  one 
material  to  another  may 
.  be  traced  in  many  coun- 
tries in  yet-existing  tools ; 
the  cbaugo  is  one  of  the 
most  interesting  prob- 
lems of  the  archaist  and 
ethnologist,  and  it  is  rec- 
ognized in  a  Chinese 
tradition  :  "  Fuhi  made 
weapons;  these  were  of 
wood ;  those  of  Shin- 
nungwere  of  stone;  then 
Cbi-^ni  made  metallic 
ones." 

After  the  clubor  slung- 
stone,  in  which  a  bowlder 
is  mounted  on  a  withe, 
or  bound  to  a  stick,  or 

slung  at  tbecnd  of  anVW-  Fiq.  3S.-ir»dm  <at$.  Mm  ^•#(ra(«i,  Jf™  Zealand,  and  BritUh 

hide  Ibong,  comes  an  al>  Columbia. 

tempt  to  give  a  cutting  edge  to  the  tool.  It  need  not  be  merely  as- 
sumed, as  it  is  capable  of  demonstration,  that  the  mounting  of  un- 
wrought  spalls  of  stone  preceded  the  fashioning  of  stone  axes.    The 


"  Smitli'B  "  Aborigines  of  Victoria,"  i,  351,  Fig.  169. 
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Kew  South  Wales  exhibit  shoved  a  collectioii  of  spalls  of  j^reeDstone 
and  sandstone  obtained  hy  the  natives  by  merely  dashing  bowlders 
together  and  picking  up  thepieceswliiuhmoet  nearly  approximated  the 
desired  form.    Those  shown  in  the  collection  were  of  sandstone,  con- 


TLa,3a.~8tomtp^t/Briaet,  OlartBee  River,  Xev  Suvth  Wait*. 

glomerate,  8lat«,  basalt,  and  trachyte.  Snch  ases,  when  helved,  are  osed 
by  the  natives  in  ascending  and  for  felling  trees,  cutting  firewood,  in 
war  and  the  chase,  and  for  cutting  themselves  to  embellish  their  bodies 
with  cicatrized  wounds. 

In  many  countries  are  to  be  found  famous  localities  yielding  stones 
for  axes.  In  Nan-hin-fu,  in  the  province  of  Kwantong,  in  Southern 
ChiDOj^  they  find  in  the  mountains  a  heavy  stone,  which  furnishes 
materials  for  cutting-tools  for  the  region  around.  Obsidian  is  used  in 
Mexico,  Khamschatka,'"'  and  elsewhere. 

The  stone  axes  and  adzes  of  the  Philadelphia  Exhibition  may  be  con- 
sidered together.  The  difierence  in  the  tools  is  in  the  relati»n  of  the 
cutting  edge  to  the  handle.  In  the  axe  the  line  of  the  edge  is  in  the 
plane  of  the  handle.  In  the  adze  the  edge  is  across  the  plane  of  Its 
sweep.  The  examples  aftbrded  us  may  be  classed  in  two  divisions :  first, 
stone  and  shell;  second,  metal.  The  subdivision  which  will  he  most 
useful  will  he  as  to  the  four  methods  of  mounting  the  axe-head  in  or  on 
the  handle;  and  we  have  instances  of  each  in  the  stone  axes,  and  of 
three  out  of  the  four  in  the  metallic  axes,  and  this  without  going  outside 
of  the  crude  implements  shown  in  Philadelphia. 

The  four  modes  of  mounting  or  helving  au  axe  are: 

1.  By  winding  a  withe  around  it. 

2.  By  lashing  it  to  a  seat  on  the  handle. 

3.  By  passing  the  tang  through  a  hole  in  the  handle. 

4.  By  passing  the  helve  through  a  hole  in  the  head. 


lyGOOglC 
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Before  addacing  examples  of  each  of  these  methods,  we  may  simply 
BOtice  the  stone  batobet  from  Xew  Zealand,  which  is  nsed  independently 
of  a  handle,  and  is  a  hand-to-hand  weapon,  like  someof  the  meraisoTpdtu- 
fdtvs,  Bbowu  in  a  previous  ar- 
ticle, and  cousidered  character- 
istjc  of  the  Maori  race. 

Whilo  some  of  the  methods 
of  securing  the  axe-head  to  the 
helve  are  considered  indicative 
of  certain  tribes  and  peoples, 
it  cannot  be  said  that  any  pe- 
culiar mode  ts  fonud  at  a  certain  place  or  in  such  a  tribe  and  nowhere 
else.    In  fact,  it  may  be  stated  that  among  the  various  tribes  of  ^orth 
American  Indians  all  the  modes  cit«d  may  be  found,  and  specimens  from 
the  lacastrine  dwellings,  to  be  seen  in  the  museums  of  Europe  and  Amer- 
ica, show  that  all  the  modes  stated  were  in  nae  among  the  early  inhab- 
itants of  Europe. 

Fig.  38  shows  three  native  stone  axes :  a  from  Victoria,  b  from  South 
Australia,  and  c  teom  the 
Sioux  country  of  the  Mis- 
Boari  Valley.  They  agree 
in  the  mode  of  fastening 
the  head  to  the  handle, 
a  withe  being  bentaronnd 
a  depression  in  the  stone 
and  secured  by  lashings; 
these  will  depend  ni>on 
the  material  at  hand.  In 
the  case  of  the  stone  axe 
{MOffo)  a,  from  Victoria, 
the  head  is  a  chipped 
greenstone  2  by  4  inches, 
and  is  mounted  inawitbe 
with  moss  and  "black- 
boy  gum."  The  weapon 
(a)  is  fiw  in  atlvance  of  . 
the  art  of  the  present  na  f 
tive8,who  use  the  rudest  ** 
stone  axes,  mere  spalls, 
as  just  described,  and 
shown  in  Fig.  36.  The  natives  say  that  this  mogo  was  made  by  a  people 
who  preceded  them  and  of  whom  they  have  no  knowledge.  It  need  not 
on  that  account  be  necessarily  very  old,  but  it  seems  that  it  was  some- 
what of  a  local  curiosity  to  the  particular  tribe  in  which  it  was  found. 

The  kad-jo,  mo-go,  and  other  stone  tomahawks  of  Australia  are  well 
delineated  and  described  in  a  carefUl  treatise  jnst  published  by  B. 


>/  AiatnMa  and  Anuriea. 
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Brougfa  Smith.^  They  are  of  granite,  qniu^z,  &c,  one  edge  (dipped 
sluup,  a  poll  left  relatively  flat ;  all  adapted  to  be  liantUed  witU  withes, 
uagTonnd,  anj,  secured  by  gum. 

In  Kew  South  Wales  the  natives  take  for  the  handle  the  flowering 
stem  of  the  waratah  or  native  tulip,  or  the  vine  of  ptpperoma,  or  they 
carefully  split  the  small  water  gum  of  the  streams,  and,  by  the  action 
of  Are,  make  the  piece  pliant  and  wrap  it  like  a  withe  around  the  stone 
ase-bead.  They  next  take  the  resinons  and  brittle  gum  of  the  giass- 
tree  (Xantkorhcea),  which  they  knead  and  toughen  by  the  fire  process. 
With  the  heated  gum  they  cover  the  equator  of  tite  stone  and  take 
around  it  one  or  two  turns  of  the  pliant  withe,  securing  its  junction 
with  a  thoug  of  the  bark  of  the  eoorajong  tree ;  they  tiUen  fill  that  part 
of  the  handle  secnred  around  the  stone  with  the  melted  gum,  and  the 
weapon  is  ready  for  duty  in  a  few  hours.  By  the  aid  of  this  instrument 
the  natives  chop  notches  for  the  toes  in  ascending  high  trees,  cat  ont 
the  opossum,  or  tap  the  trees  for  honey ;  with  it  they  also  foshion  ioad. 
diet,  boomerangs,  and  other  wooden  implements,  and  crack  the  bones  of 
animals  for  the  marrow.  In  some  portions  of  the  island,  sinews  from 
the  tail  of  the  kangaroo  do  duty  as  lashings.  The  sinews  are  steeped 
in  hot  water,  pounded  between  stones  to  separate  them  into  filaments, 
and,  while  yet  pliable,  they  are  wrapped  aroond  the  stone  and  the 
handle ;  in  drying  they  shrink  and  hold  the  objects  together  with  great 
firmness.  The  lashing  is  then  covered  with  the  "black-boj  gum"  of 
the  grass-tree. 

The  ceU  or  stone  axe  is  one  of  the  most  common  objects  in  museums, 
and  generally  shows  its  adaptation  to  a  withe  handle.^  In  the  excava- 
tions at  Hissarlik,  at  a  depth  of  firom  23  to  33  feet  below  the  present  sor- 
fEMie,  Dr.  Schliemann  recovered  well-made  axes  of  diorite  and  of  hard  and 
serai-transparent  greenstone.'''  One  of  these  was  fractured  at  the  eye, 
but  they  were  generally  adapted  for  withe  handles.  So  common  is  the 
celt  that  it  has  entered  into  the  snperstitions  of  various  nations,  and  is 
supposed  to  be  a  "thunder  stone"'*  and  tohavefWen  itova  the  sky. 
This  idea  is  prevalent  in  China,  England,  India,  Brittany,  Finland, 
Japau,  Brazil,  Madagascar,  and  elsewhere. 

Axes  of  the  second  class,  lashed  to  a  seat  on  the  handle,  had  numer- 
ous  representations  at  the  Exhibition.  Fig.  39  is  a  stone  designed  to  be 
mounted  as  an  adze,  and  Fig.  10  shows  a  greenstone  blade  lashed  to  a 
handle  formed  of  a  limb  with  a  portion  of  the  adjacent  trunk.  The 
fastening  is  evidently  but  a  substitute  forthe  original  elaborate  lashing, 
which  had  fallen  otT.  Some  of  the  Maori  adzes  are  of  green  jade. 
Another  stone,  locally  known  as  take,  is  also  nsed,  but  is  mnch  inferior  to 
the  former  in  quality  and  appearance.    Gf.  black  basalt  adzes  found  in 

"  "Aboriginea  of  Victoria,"  Melbonrne,  1878,  i,  pp.  309-380.     Figs.  I75-19(i.         . 
n  Dr.  Abbott,  in  SmUhRonian  Report,  1875.     Figa.  U,  19. 
«8chlleiiiaaii's"Troy  anditBBcmaiiii,"p.  21,  No.  2;  p.  94,  No.  GO. 
MTylor'9  "  EMly  History  of  Mankiud,"  pp.  208,  310-211, 222-227. 
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Soania,  Sweden,"  and  at  Nootka  Sound;  also,  tbe  flint  axes  of  Scandi- 
navia, which  are  never  bored,  bnt  are  rough  chipi>ed  and  unground.™ 
Axes  of  diorite,  green- 
stone, and  basalt  Lave 
sometimea  boles  bored 
throagb,  b;  which  to 
suspend  them. 

Fig.  41  isa  stone  adze 
{Icoipele    kainoa)    from 
the  Sandwich  Islands; 
from  a  shell  heap  on  Saint  John's  River,  Florida.  The  adze  of  the  Pelew 
lalaoders"  is  made  of  tbe  shell  of  the  giant  clam.    Shell  is  nsed  as  a 


19.— Slant  uIh  (unnminUd).  Nev  Zealand. 

i  inches  long.    Fig.  42  is  a  shell  adze 


.— Voori  adze,  Ktic  Zmland. 


material  for  catting  instraments  in  many  places  where  stone  and  metal 
are  i»re ;  snch  as  were  formorly  some  of  tbe  West  Indies  and  some  islands 
of  Polynesia  and  Oceanica.    The  Pelew  Island  implement  may  be  turned 


oiIh.  Baiuliiitk  Iiiandt. 


—ShM adu.  Saint  Jolmi 


in  tbe  head  so  as  to  be  nsed  as  an  axe  or  an  adze.    The  same  adaptability 
may  be  found  in  an  iron  axeadze  of  the  Dyak  of  Bonieo.    The  war  axe 


"  NUbou's  "  Stooe  Age,"  PI.  vil,  Figs.  147,  150,  and  pag«  6S. 

^Ibid.,  p.  W,  and  PL  vii,  Hg.  153. 

"Wood'8  "  Natural  Hiatar;  of  Man,"  ti,  p.  450. 
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of  the  FyiaiiH  is  shown  in  Fig.  43.    It  was  exhibited  in  the  Main  BnUd- 
ing.    Its  stone  head  is  carefully  lashed  with  braided  sinnet  to  an  elabo- 
rately carved  woodeu  handle. 
The  stone  adzes  of  the  Marquesas  are  most  aecnrately  shaped  and 

flnished,e3]>ecially 
those  of  a  ceremo- 
nial character. 
The  handles  of 
such  are  fairly  hon  ■ 
eycombed  with 
carvings,  iu  such 
a  manner  that  a 
central  handle  ap- 
pears to  be  sur- 
ni).a.—FiiiwiraM.  ronnded  by  a  sort 

of  filigree  or  incrustation  of  geometrical  work.  The  lashings  of  plaited 
coil'  {sinnet)  are  very  elaljoratc  and  carefnlly  laid.  Specimens  obtained 
by  the  Wilkes  Expedition  are  in  the  National  Museum  of  Washington, 
D.C. 

The  stone  adze  (Fig.  44)  of  the  Mahah  Indians  of  Puget's  Sound, 
California,  shows  an  obser^'ation  of  the 
tools  of  the  white  man.    The  handle  is 
evidcDtly  copied  from  that  of  a  hand- 


no.  4t.~eimt  ado,  Fugti  S<m«d.  Fia.  4S.— £iUnw  int^ieet,  Vtmuat  rnowt 

saw  which  the  native  mecbauic  had  seen  and  admired.    The  use  of  the 

stone  and  the  method  of  lashing  are,  however,  quite  characteristic     Fig. 

4D  is  an  ice-pick  of  walrus  ivory,  lashed  to  a  handle  of  piue.  It  is  from 
the  Magemut  Eskimo  of  Nunivak 
Island.  Fig.  46  is  an  Eskimo  iee- 
pick  made  from  a  whale's  rib, 
lashed  with  raw-hide  thongs  to  a 
massive  yew -wood  handle.  These 
picks  are  used  for  breaking  the 
crast  of  snow  and  in  keeping  the 
seal-holes  open.  The  ^>ecimen 
is  from  Anderson  Eiver,  British 
America.  The  example  (Fig.  47) 
shows  another  variation  in  the 
Fig.  «.-jsiHmo  to^rfet,  Briiuh  C'>iunbia-        modo    of    fastening.     Like    the 

former,  it  is  made  &om  a  whale's  rib,  and  is  lashed  with  mw-hide  thongs 

Coogic 
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tr  a  j>ine  handle.  It  isfitjnithe  chookc}ieea  (Tsokuck-Uchu)  of  Northeast 
Siberia.  The  mode  of  fastening  is  maob  like  that  of  the  old  Egyptian 
hoes,  as  Bhovn  in  Wilkinson's  works. 


no.  47. — le&ptek  and  lUit-driuer,  Sibtria. 


Tin.  iS — StonaaiUt,  Britiih  CoIuniMa. 


¥ig.  48  is  the  last  illnstration  ve  shall  offer  of  this  mode  of  attaching 
the  bit  or  blade  to  the  handle  of  wood.  It  is  a  small  adze  of  argillite 
lashed  with  twisted  sinews  to  a  handle  formed  of  a  forked  branch.  Such 
implements  were  nsed  in  smoothing  the  insides  of  canoes.  The  main 
stem  was  grasped  by  the  left  hand,  and  the  smaller  one  by  the  right. 
It  is  from  the  Haidah  Indians  of  Bella-Bella.  British  Colombia. 

We  reach  the  thinl  class  of  onr  first  division  and  notice  the  single 

instance  in  the  Philadelphia  Exhibition  in  which  a  modem  stone  axe 

was  inserted  through  a  hole  in  the  handle.    This  has  been  deemed 

the  characteristic  African   method,  and   with  much    reason,  though 

instances  of  its  adoption  are  found  elsewhere ;  the  New  Caledonians, 

for  instance,  mount  their  axes  like  the  Africans,  putting  the  tang  of  the 

bit  through  a  perforated  knob  on  the  end  of  the  handle.    As  almost  all 

the  A&icau  tribes  use  iron,  smelted  and  worked  by  native  smiths,  the 

instances  of  the  African 

sw^  method  will  occur  more 

^p«P  frequently  in  the  second 

division  of  the  subject, 

which  treats  of  metal. 

The  modem   axe  of 

greenstone  (Fig.  49)  is 

used  in  Mozambique,  a 

Fio.  4i».-«™  ow  n/ MuomWju*  Portuguese   colony    in 

Bastern  Africa.    The  bit  is  8  inches  long,  and  is  lashed  with  strips  of 

raw-bide  to  a  wooden  handle,  which  is  carved  at  the  hand-bold.    The 

lashing  is  covered  with  cowrie-shells,  which  form  in  part  the  currency 

of  the  natives;  they  answer,  we  may  suppose,  tfae  same  purpose  as  the 

gold  mounting  of  a  dress-sword.    The  inhabitants,  thongh  well  ao- 

a  Mis.  54 ^16  ,-  , 
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242  .    SAVAGE  WEAPONS  AT  THE  CENTENNIAL  EXHIBITION. 

quainted  with  metal,  retain  old  habits,  and  among  them  the  use  of  stone 
implementa,  in  ceremonial  uses  perhaps,  rather  than 
in  the  business  of  life.  Th&t  stone  should  linger  after 
the  advent  of  metal  is  not  snqirisiug  when  ve  reflect 
that  the  stone  battle-axe  was  used  by  many  of  the 
Anglo-Saxons  at  Hastings,  and  some  of  the  Oermuns 
were  armed  with  it  at  so  late  a  period  as  the  "Thirty 

I  Tears'  War." 
Fig.  50  shows  one  of  the  articles  generally  catalogued 
as  a  "spade-like  implement."    It  was  possibly  an  axe 
adapted  to  pass  through  the  handle  and  be  secured  by 
a  lashing  of  sinew  or  raw-hide. 
Fig.  51  shows  Ave  ancient  implements  obtained  in 
tto.  w—sioiM  au.     various  parts  of  the  TTnlted  States,  from  mounds  and 
elsewhere ;  a,  b,  and  d  are  from  Louisiana ;  e  is  from  Iowa ;  c  not  noted. 
The  three  last  examples  ore  double- 
headed  ceremonial  axes,  and  do  not 
materially  difier  &om  examples  in 
the  figure  following,  excepting  in 
i  not  being  perforated  for  the  handle. 
I  The  frequency  of  tjie  omission  in- 
f  dicates  that  the  two  methods  of 
momiting  were  simultaneously  em- 
ployed. 

This  brings  as  tothe  fourth  class — 
I>erforated  axes,  which  are  consid- 
ered by  Sir  .Tohn  Lubbock  as  prob- 
ably characteristic  of  the  early  me- 
tallic period  in  Europe.^ 

It  was  long  thought  that  the  per- 
foration of  the  axe-head  did  not 
occur  until  the  implement  came  to 
bemade  of  metal  It  istruethattbe 
labor  of  boring  in  stone  without  the 
aid  of  metal  and  the  weakening  of 
so  firangible  a  material  might  ex- 
clude that  mode  of  mounting;  but 
it  must  be  recollected  that  time  is  of 
no  moment  to  a  savage,  never  hav- 
ing read  Solomon  or  Dr.  Watts,  and 
rio.a.-AMi/r«miHdia,itmou«u,dc        not  tftkiug  Icssous  froffl  insects— 

which  are  «mply  a  nuisance  and  point  no  moral  in  Africa. 
The  examples  of  perforated  stone  axes  at  Philadelphia  (Fig.  62)  were 

boat  various  parts  of  the  United  States,  and  were  shown  in  the  Ifa- 


*'Z'Ubbock'a  Intiodnotion  to  NUmd'i 


"Stone  AgB,"  xjix, 
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tioDEtl  MnBeam  in  the  Government  Building.  They  are  ancient  asd  are 
generally  supposed  to  be  of  a  caremoni^  character.  It  was  either  not 
noted  or  was  not  observed  where  a  was  fit>m ;  b,  d,  and  g  were  &om  Wis- 
consin ;  e  &om  'Sew  Jersey ;  e  from  Connecticut  j  h  from  Pennsylvania. 
So  the  practice  of  making  the  perforated  bipennia  in  stone  was  widely 
spread.  It  may  be  mentioned  that  the  hole  in  A,  Fig.  52,  is  only  mdi- 
mentary.  A  fine  selection  of  per- 
forated axe-heads  from  Denmark 
is  ia  the  Peabody  Mosemn,  Gam- 


FlB.  El.-'DsuUc-MHul  perforated  oM*. 

bridge,  and  a  great  many  more  at  St.  Germain,  France,  and  in  the  niu 
senmof  Cieneva,  Switzerland.  This  object  ia  called  a  "banner  stone"  la 
Abbott's  article  on  the  Stone  Age  in  New  Jersey";  compare  also  Nil 
son's  "  Stone  Age."" 

The  hipennis,  or  double-bitted  axe,  was  the  weapon  of  the  female  Wiir- 
riors  of  Scythian  race  known  as  Amazons.  It  was  also  known  in  Att- 
syria.  Its  antiquity  may  also  be  as8nme<1  from  its  being  the  sacrificial 
axe  of  the  Boman  priesthood :  Dolabra  pontijicalia.  The  old  scena  or 
tacena  of  the  Latins  bad  two  catting  edges,  large  and  small,  the  former 
tecuris;  the  latter  dolabra.  It  may  have  been  copied  from  the  agricul- 
tural axe  dolabra,  which  was  something  like  our  mattock,  with  an  axe 
edge  and  a  pick  on  the  respective  ends  of  the  head,  and  was  used  in 
eattiog  wood  and  clearing  land  of  bushes  and  gmbs.  The  dolabeUa  was 
the  small  axe  or  bill-hook.  The  sacrificial  taalleua  was  a  round  ball  per- 
forated for  a  handle,  and  it  also  seems  to  indicate  the  long-sustained 
nae  of  very  primitive  forms  of  weapons  and  implements  for  ceremonial 
purposes. 

Many  copper  b'tttle-axes  were  recovered  by  Schliemann  ttoia  a  depth 
of  28  feet  in  the  ruins  of  Hiaaarlik.  *> 


n  gmithMnian  Report,  1675,  p.  332. 
»NUM>n,  PI.  Tiii,  Fig.  173  and  p.  71. 
*■ "  Tioy  aad  its  BenMlus." 
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"We  have  now  reached  the  second  division  of  axes,  those  of  metal.    Id 
this  section  we  can  scarcely  presen'e  the  qnadripartite  sabdivisions  of 
the  Btone  group.    The  collection,  however,  fumisbed  good  specimens  of 
crude  workmanship  in 
-  two  classes  of  axes — 

those  which  are  lashed 
to  a  seat  on  a  handle 
and  those  which  per- 
forate the  handle. 

The  examples  of  those 
which  are  lashed  to  a 
seat  on  the  handle  are, 
singularly     e  n  o  a  g  h , 
tools    in    which    iron 
blades  obtained  fitim 
the  whites  have  been  attached  to  handles  in  the  manner  previoosly 
adopted  with  stone  tools.    Fig.  53  shows  two  adzes  of  tbe  Anderson 
River  Eskimo,  tbe  handles  of  which  have  been  ingeniously  fashioned 
to  fit  the  hand.    The  blades  are  both  made  of  hatchet  heads,  in  one 
case  (a)  the  eye  is  made  use 
of  in  lashing  tbe  handle  to 
the  iron ;  in  the  other  case 
(b)  the  eye  has  been  ground 
away,  and  it  is  secured  to 
the  handle  by  thongs  in  the 
maonerof  a  stone  celt.   Tbe 
tools  indicate  both  tbe  in- 
veterate habit  of  mounting 
and  also  tbe  preference  for 
the  adze  method  of  using. 
The    OreenlaDder*8    adze 

isb  department  of  the  Main  Building,  is  made  of  a  common  24-inch 

chisel  strapped  by  a  seal-skin  thong  to  a  beech  wood  handle  about  a 

foot  long.    Fig.  55  is  a  small  hand 

adze  or  chisel  with  a  bone  handle. 

J  gg=   The  blade  was  originally  a  hatchet 

P_- ^"^t'  of  which  the  eye  has  been  split  and 

a  piece    removed.     Tbe   handle 

shows  an  imitation  of  a  saw-han- 

rio.ib.— Indian  adM.3aidal>t,BritMCBlunMtt.      ,,  t^    ■*.  iv        ti    -j    i.    * 

die.    It  is  from  the  Haidab  In- 
dians of  Bella-Bella,  British  Columbia. 

Tbe  Javan  axes"  are  monnted  in  different  ways;  two  kinds,  known 

respectively  as  petel  and  wo^un^.  are  chisel-shaped  tools  lashed  to  stocks 

whose  natural  growth  as  a  fork  facilitates  that  method;  another,  called 

"  E»ffle«  "  Jftv V' 4to,  i,  174,  Figfc  1,  3,  4. 
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MMjf'fHi,  has  an  eye  for  Qie  helve  in  the  maimer  next  in  order  to  be  (mhi- 
sidered. 

The  Javan  battle-axe  [Jntdi  traTtckang),  formerly  a  principal  weapon  of 
Java,  **  is  not  nov  much  osed,  and  is  suprisiugly  like  a  freakish  veapoo 
oBed  by  the  natives  of  Central  AfHca. 

The  Japanese  axe  is  a  compromise,  its  bent  tang  being  held  by  a  ring 
vhich  slips  on  the  handle." 
A&ica  furnishes  as  with  the  greatest  variety  of  the  axes  which  per- 
forate the  han- 
'  die.    Begi 
uing   at  the 
sonth,  we  find 
the  Kafirs"  in 
o    of 
an    axe,   bat 
,  their  principal 

weapon  is  the  Pvi.t)J.-S4ck„<nat».AmaA/H*a. 

\,  a  javelin  made  by  their  native  blacksmiths.    With  the  ieerie  or 
short  clnb,  shield,  and  assegais,  a  Zulu  considers  himself  well  famished. 

The  Bechaaua  axe,  Fig.  67,  is  a  steel  bit  simply  fastened  by  a  tang  in 
the  enlarged  wooden  head.  The  t«rm  Bechuaiia  may  be  nsed  generally 
to  ioclnde  a  namber  of  tribes,  embracing  the  Makololo,""  who  are  among 
the  most  accomplished  workers  in  metal  on  the  continent. 

The  smaller  axes  in  Fig.  57  are  other  patterns,  made  by  the  Bechnanas; 
and  Fig.  68  is  _ 

a    still    more      ^xa         ^^^BB^^^HIH^B^MllsesiS^^^'^^ 
fancifal    one, 
shown  in  the 
Portugae 
Colonies    De- 
partment of  F,o.ie.-BM^^.A^ob^  Africa. 

the  Agricnltural  Building.    The  head  is  of  steel  and  the  handle  is  in  part 

wrapped  with  fine  wire.    The  blade  is  peculiar  in  form  and  omamenta- 

~  tion,  and  has  what  we 

should  consider  arather 

insecare  attachment  to 

the  helve.    Fig.  69  is 

another  axe  of  Angola, 

shown  in  the  same  col- 

lectiou ;  it  has  a  corions 

carved  blade  and  a  long 

~ns.  sa—Aju  if  Angela.  tang   inserted   in    the 

osoal  African  method  into  the  wooden  handle. 

The  elephant  axe  of  the  Banyai,"  of  the  Zambesi,  was  also  snown  in 

"BafflCB  "JkVft,"  4to,  i,  PI.  opp.  p.  996,  Fig.  7. 

••Siebald'a"Nlppoa,"vi,P1.6;alMil.PI.)>bi>.,Pigs.  14,9,15, 16, 13;  »]«oll,Pl.ll,19. 
•CaMli^  "BMatM,"  132.        ••BftiiiM"'Santh  AJ'ricv''4(t7.        *>  Wood  i,  p. «M. 


r«3.tO.—B^haiiluBi^a*Bantat,Zambut,J/rita. 
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the  groap  of  Angola  and  Mozambiqae  weapons,  Fig.  60.  It  has  a  very 
long  taog  projecting  entirely  through  the  handle,  and  secnred  thereto 
by  raw-hide  laahing.  One  end 
has  an  aze-blade  and  the  other 
a  Bpear  point.  The  handle  is 
made  by  catting  off  a  limb  of  a 
'  convenient  length,  and  also  a 
small  piece  of  the  tnmk  at  tlie 
insOTtion  of  the  branch.  A 
hole  for  the  ttuig  is  then  bored 
throngh  the  knotty  wood^where 
thelimbis  as  it  were  rooted  into 
the  body  of  the  tree.  The  han- 
dle is  tiien  dressed  to  shape. 
The  blade  is  sometimes  three 
feet  in  length,  and  is  carried  over  the  shonlder,  Itis  osed  inham-string- 
ing  the  elephant  The  hnnters  go  in  pairs,  one  carrying  the  axe  while 
the  other  goes  before  the  animal  to  distract  his  attention.  The  axeman 
comes  np  behind  stealthily  and  severs  one  ham-string  of  the  animal  at 
a  single  blow.  One  form  of  the  elephant  axe  was  noticed  to  have  a 
enrved  handle  and  a  stay-lasfaing  at  a  point  six  inches  distant  &om  the 
socket. 

The  Banyai  of  the  Zambesi  have  also  a  convertible  axe  and  adze.  The 
knob  of  the  handle  has  two  slits  at  right  angles,  so  that  the  tang  of  the 
blade  may  be  optionally  inserted  either  to  bring  the  edge  In  line  with 
the  sweep  of  the  tool,  as  with  the  axe,  or  transversely,  as  with  the  adze. 
Cnrionsly  enough  the  Water  Dyaks,  of  Borneo,  have  a  chipping  tool  of 
the  same  kind  used  in  boat-bnitding."  It  has  an  iron  blade,  wooden 
head,  and  ratan  (Malay  rStan)  lashing.  The  blade  has  a  square  tang, 
and  by  taking  it  ont  of  the  socket,  turning  it  one-quarter  round,  and  in- 
serting it  again  the  blade  is  changed,  in  reference  to  the  handle,  from  an 
axe  to  an  adze,  or  vice  versa. 


Fia.  t\.~Axti  of  Egypt,  India,  KaSeo,  and  Tutatan. 

.The  Djibba  axe  has  two  pointed  prongs  projecting  lengthwise  from 
the  head  to  make  it  eflScient  in  ttmisting.  The  Monbuttoo  axe,"  follow* 
ing  the  nniversal  A&ican  type,  has  its  tang  inserted  through  the  thick 
end  of  a  knobbed  club. 


"Wood,T0l.ii,p.*63. 


"SaliweinfDrtlL'B  "AMm,"  toL  il,  p.  IIS. 
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Fig.  61  shows  that  this  system  of  insertiiig  the  blade  in  the  Itandle  has 
been  practiced  in  far  distant  timee  and  places,  a  b  are  ancient  fonns  of 
Egyptian  bronze  axes."*  c  d  are  ancient  axes  trom  the  Saehi  tope**  at 
Bhilsa,  in  Central  India,  e  ia  an  axe  shown  on  a  Mexican  monmnent. 
The  obsidian  or  copper  blade  is  inserted  in  the  handle,  /and  g  show 
the  instrnmeut  known  as  makquakuiU,  a  doable-headed  axe  with  obsidian 


Tio.  ei^Axt  qf  tin  FMIippinet. 

.flakes  inserted  in  wooden  handles,  h  shows  a  copper  axe  of  Yncatan, 
the  plate  being  inserted  in  a  slitted  handle.  Tbe  battle-axe  was  the 
weapon  of  the  Peru- 
vian soldiery."     Nn- 

meroos  Trojan  battle-  ^rfrett.'^'^S^  .    ^rfr  - .      -  -^"^ 

axes  of  copper  were 
foontl  by  Dr.  Schlie- 
mann  at  Hissarllk.'" 

The  axe  of  the  Phil- 
ippines was  shown  in 
ttie  Spanish  Building. 
It  has  a  peculiarly 
shaped  head  and  a  long 
fermle.  The  hand-stop  on  the  helve  was  tbe  only  instance  of  the  kind . 
in  the  exhibition.  It  is  a  sort  of  radimeutary  guard,  like  a  partial  hilt 
on  the  two-haoded  helve.    (Fig.  62.) 

The  jungle  hook  of  the  Singhalese  [ical-dakat)  and  a  chopping  axe 
(yroa)**  are  used  for  clearing  brush  and  cutting  trees.  Even  the  poor 
Teddahs  of  the  interior  forests  "have  a  little  ax,  which  they  stick  in 
by  their  sides,  to  cut  honey  out  of  hollow  trees.""" 

Fig.  €3  is  a  Dakotah  Indian  war-club  {casse-tSte)  ornamented  with 
carving  and  armed  with  a  leaf-shaped  steel  point.  Tbe  peasant  of  Brit- 
tany carries  a  knobbed  stick  resembling  the  Kafir  knob-keerie.    (Fig.  1.) 

"  Kitto,  Tol.  i,  p.  607 ;  "  Doleth,"  p.  7. 

"  Cimningliun'a  "  Bhilsk  Tope,"  pi.  xv,  Pigs.  8,  9. 

■■Preacatt'B"CanqDeBt  of  Pern,"  vol.  i,  p.  73. 

"Schlienwnn'a  "Troy  and  itfl  Bemaiiu,"  pp.  330,  331. 

mKhoz'b  "CeyloQ,"  pp.  273-4. 

••iML,  p.  61. 


ny  Google 
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It  is  called  a  oanae-tSte  by  the  French  of  the  neighboring  departments, 
but  peii-bag  by  the  Bretons.""    See  also  the  marble  knob  for  a  stick,  foand 
by  Dr.  Schliemann  at  lUnm." 
The  same  form  is  shown  by  CatUa  to  have  been  very  common  among 
tlie  Blackfeet  and 
other  Indian  tribes   . 
on  the  headwaters  ' 
of    the    Missouri. 
An  azeof  Terradel 
Fuego,  shown   by 
Nilsou,  has  a  blade 
of  iron  inserted  in 
the  African  man- 
ner in   a  wooden 

Fio.M.—HaOierd;  India  and  If orwav-  gtOCk      which     haS 

been  pressed  by  dint  tools."  Desor  also  shows  hatchets 
of  diorite,  serpentine,  and  quartzite  in  sockets  of  buck- 
horn,  which  were  mounted  in  a  wooden  handle  by  a 
lateral  hole 
iu  the  side 
of  the  club. 
In  another 
case  the  stone  was  inserted 
endwise    in  a  bom  socket 
which  was  pierced  for  the 
handle.^    In    another   case 
the  stone  in  a  horn  handle 
had  the   position   formerly 
Fig.  m,-i™.  lonaiiawk.  Dakotak.  occupled  by  the  brow  antler. 

Fig.  64  shows  three  forms  of  halberds,  light  axes  on  long  bandies : 
c  is  from  Norway  and  belongs  to  the  class  witli  a  tang  driven  into  the 
handle;  a  b  are  Sowrah  battle-axes  from  India,  and  belong  to  the  last 
class  of  our  list— the  handle  inserted  through  an  eye  in  the  head.  To 
this  also  belong  the  Norwegian  axe«  (Fig.  GH)  and  the  Arickareo  iron 
tomahawk  (Fig.  60). 

III.— Knives  and  Swobdb. 

The  knife  In  its  primitiye  form  is  a  sharp  flake  of  stone  or  obsidian, 
a  sliver  of  bamboo  or  wood,  or  a  shell  with  a  sharpened  edge.  "When  the 
point  is  the  specially  engaged  portion  the  weapon  is  a  dagger.  Many 
other  crude  materials  furnish  the  hand-to-hand  cutting  or  piercing 
weapons,  such  as  the  pointed  horns  of  animals,  the  tail  of  the  sting-ray, 

■"Trollope'a"  Summer  Tour  in  BritlsDy,"  London,  1840,  Pla.  opp.  pp.  I'iA,  220,  396. 

"  Schliemaiui'B  "  Troy  and  lis  Remains,"  p.  365. 

<■  "  Stone  Age,"  PI.  Tii,  Fig.  155. 

»De«or.  tniul.  iu  Smitbaoaian  lUport,  1865,  pp.  3(!0,  361,  Figs.  17,  18, 19. 
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shark's  teetli  tied  upon  a  staff,  and  sharpened  boues.  When  the  dispo- 
sition exists  a  weapon  will  be  foand  somewhere,  and  the  most  corioas 
are  those  where  the  choice  of  material  is  but  small  and  metal  is  inacces- 
sible. Metal  once  obtained,  the  variety  of  weajrans  decreases,  and 
knives,  daggers,  and  swords  assume  a  somewhat  anifonn  character. 

The  persistent  ceremonial  nse  of  s'.ones  for  knives,  after  the  nse  of 
metal  had  be«n  ftilly  established  for  the  ordinary  afEairs  of  life,  is  notice- 
able in  many  old  records  and  in  the  observation  of  late  travelers.  "We 
may  mention  the  stone  knives  nsed  by  the  Egyptians,  Ethiopians,  and 
Hebrews  in  circnraci8ion,™by  the  Egyptians  in  embalming,""  in  obtaining 
the  balm  of  Oilead,™  in  the  human  sacrifices  of  Mexico,  in  the  gashing 
of  the  flesh  of  fanatics,"*'  and  in  inducing  the  cicatrized  wonnds  which 
form  the  ornaments  or  tribal  marks  of  some  savages.  To  these  may  be 
added  the  gashing  of  the  flesh 
by  the  Sew  Zealauders  in  their 
monming,  and  the  stone  fleams 
nsed  by  the  Korth  American  In- 
dians for  bleeding. 

Museums    have  cmde  stone 
spalls  and  well-fashioned  knives 
of  stone  in  variety,  but  we  can 
only  apiieal  for  illnstrations  to 
the  collection  in   Philadelphia. 
In  the  upper  and  stone  periods 
of  the  hill  of  Hissarlik  in  Asia        Fio.e7.-t««i<i«in»™i«»aBdjtai«,  jf«i«. 
Minor,  Schliemann  found  numerous  flint  knives."^    Some  have  edges 
Kke  ordinary  knives;  others  are  serrated.    At  a  depth  of  23  feet  he 
found  double-edged  knives  of  obsidian,  sharp  as  razors. 

Flint  flakes  and  nuclei  from  the  stone  age 
of  Scandinavia,  and  flint  knives  from  Green- 
"  land  and  Kew  Zealand  made  of  spalls,  and 
others  of  chipped  flint,  are  shown  by  Nil- 

Tir..  t»-obMu,nk^i/t.  Oan/or^ia.    gou '«  and  by  Dr.  Abbott,  of  New  Jersey.'" 

Obsidian  was  a  favorite  material  where  obtainable.  It  was  u.sed  in 
Mexico  in  the  manufacture  of  sacriflcial  flake-knives,  arrow -points,  &C."'' 
The  flakes  were  split  ofi'  by  the  skillfully  applied  pressure  of  a  T-shaped 
wooden  implement.  The  nucleus  and  flakes  (Fig.  07)  were  shown  in  the 
National  Museum  and  are  from  Mexico.  The  same  collection  in  the 
Government  Building  had  the  obsidian  knife  (Fig.  68).    This  has  a 

"Exodtw,  iv,  £>;  JMfaaa,  t,  2. 

>"  Herodotus,  ii,  86 ;  Diodoros  SicDlns,  i,  91 ;  Kitto,  i,  81. 

wpliny,  ili,  54. 

•"  Ibid.,  XXXV,  46 ;  xl,  109.    Compare  also  Pliny,  xix,  57 ;  xsiii,  81 ;  uiv,  6,  63. 

"" "  Troy  end  its  RemainB,"  p.  79, 

"■  "Stone  Age,"  p.  76  and  PI.  ii;  Pig*.  84,  S3,  and  PI.  iU,  v. 

>~8iiiitli*cnu>ii  Baport,  ISrS,  p.  300. 

■"Torqaemada. 
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wooden  handle  wMch  shova  the  marks  of  a  similar  cattiog  instrument 
and  IB  therefore  a  veritable  specimen  of  the  stone  age. 

The  Yellowstone  Park  has  lately  been  stated  to  possess  hills  of  obsid- 
ian of  different  colors,  which  have  allbrded  for  ages  the  material  for  the 
arrow-beads  of  thu  Indian  tribes  in  the  vicinity. 

The  flint  knives  of  tbe  Indians  of  the  California  peninsula  are  men- 
tioned by  Baegert."" 

As  far  away  as  the  Admiralty  Islands  of  the  Papuan  group  we  find  ob- 
sidian used  for  knives,  razors,  and  spear-points."'*  The  natives  tie  the 
spearheads  to  the  shaft  with  plaited  string  eoat«d  with  gam.  The  knife 
used  by  the  N'ew  Caledonians  for  carving  the  human  body  is  called 
nbouet,  and  is  a  fiat  serpentine  stone  oval  in  form  and  seven  inches 
in  length.  Holes  are  bored  in  it,  by  which  it  is  fastened  to  a  wooden 
handle.  The  Sew  Caledonians  eat  tiieir  slain  enemies,  the  women,  who 
are  the  cooks,  following  the  army  and  dragging  the  bodies  off  the  field 
to  prepare  them  for  the  sapper  of  their  returning  husbands  and  broth- 
ers. The  palms  being  considered  as  tid-bits,  are  the  perquisites  of  the 
priests.  Eaeh  part  belongs  to  certain  persons,  and  the  carving  is  regu- 
lated by  rules.  The  body  is  opened  by  the  tdnmet  and  the  intestines  re- 
moved with  a  fork  made  of  two  human  arm  bones  sharply  pointed  and 
lashed  together.  The  women  cooks  prefer  to  trass  the  bodies  in  sitting 
posture,  bake  them  whole,  and  serve  them  in  war  costume. 

Many  collections  show  knives  of  flakes  of  silex  mounted  in  wooden  and 
horn  backs,"*  and  serrated  knives  or  saws  made  by  the  insertion  of  fiakcs 
of  obsidian,  flint,  or  shark's  teeth  in  a  grooved  wooden  hack.  Some 
are  mentioned  later  when  referring  to  bpears.  Such  are  found  in  Cah- 
fomia,  Sweden,  the  Philippines,  Australia, and  elsewhere.  The  knife'" 
dai>ba  of  the  Victorian  blacks  consists  of  quartz  fragments  attached  to  a 
wooden  handle  with  gum. 

Passing  to  knives  of  wood,  we  find  none  which  would  make  impres- 
sive illostrations ;  in  the  South  Sea  islands  wood  has  bf«n  the  prin- 
cipal material;  until  lately  stone  was  unknown  in  some  islands,  and 
metal  iu  almost  all.  The  Fijian  knife  for  catting  up  bakolo  (long  pig),  as 
the  edible  human  body  is  called,  was  a  sharp  sliver  of  bamboo."*  The 
Ajitas  of  the  Philippines  and  New  Guineaiis  also  use  the  bamboo  sliver.'" 
The  Sandwich  Islanders  have  a  battledore-shaped  piece  of  wood"*  like 
the  merai  of  the  Maories,  but  armed  on  the  edge  with  shark's  teeth.  It 
was  formerly  employed  in  catting  up  the  bodies  of  warriors  who  fell  in 
battle,  or  of  persons  sacrificed.    The  Mundurucus  of  the  Amazon  nse  a 

""TrauBlatioQ  in  Smithsonian  Beport,  1863,  p.  3G3. 

■"Wood,  vol,  ii,  p.  308. 

lupeeor.  traaal.  In  Smithsonian  Beport,  1865,  p.  360. 

"■  Smith's  "Aborigines  of  Victoria." 

"■  Smythe's  "  Ten  Months  in  Fiji,"  p.  85. 

■"  Wood,  vol.  ii,  p.  343. 

■"JHd.,  ToLU,  p.  435. 
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bamboo  knife  in  decapitating  their  enemies  to  prepare  the  hearts  as  tro- 
phies. The  gentle  savagres  are,  however,  not  oblivions  of  the  valne  of 
metal  when  they  have  an  opportunity  to  see  It.  Francis  Sparrow,  whom 
Baleigb  left  to  exxtlore  the  country  of  the  Orinoco,  received  eight  bean- 
tiftil  yonng  women  for  a  red-handled  knife— valne  in  England  at  that 
time  equal  to  one  cent. 

The  Australian  dagger  is  a  stick  pointed  at  both  ends,  grasped  by  the 
midtength,  and  struck  right  and  left."* 


TtO.  et.—Ortftlanitn'  ion* . 

Id  tbe  extrAme  northern  coantries  no  material  is  so  ready  to  hand  aa 
bone.  The  harpoons,  knives,  and  many  other  domestic  implements  of  t^e 
Eskimo  toe  of  bone.  Fig.  C9  shows  tbe  fish  and  blubber  knives  of  the 
Kf^ak  natives  of  Greenland.  They  were  shown  in  tbe  Danish  collection 
in  the  Main  Building,  a  is  made  of  the  bone  of  a  whale,  and  is  18  inches 
long;  6  is  of  wood,  and  is  10  inches  long.  Fig.  70  shows  two  other  bone 
implements  of  the  Kajaks,  a  bone  knife  used  in  skinning  tbe  seal,  and 
a  fish  scoop.  The  knife  is  14  inches  long  and  two  and  a  half  inches  wide} 
Uie  bone  spoon  is  four  inches  long  and  two  wide. 


Some  of  the  bone  knives  of  the  Laphuiders  are  very  elaborate,  espe- 
cially tboee  used  in  prepaiing  skins. 


>* Smith'*  "AborigiDM  of  Viotorim,"  vol.  1,  p.  302. 


C^.ooglc 
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The  EskiiDO  in  winter  live  in  dome-sbaped  honses,  called  igloos,  bnilt 
of  blocks  of  ice  or  snow.  These  blocks  are  voua»oir  shaped,  bo  that 
they  make  a  safe  and  symmetrical  vaulted  stmcttire.  They  are  hewn 
from  the  bank  or  field  of  soUdifled  snow  with  large  knives  like  Fig.  71, 
made  of  the  bones  of  whales.  Several  of 
these  knives  were  shown  in  the  Kational 
Musenm  and  in  the  Greenland  department 

ft8.TL-»«.»»t«i«n«»-*n(ft.  of  the  Danish  collection.  Two  men,  one 
to  cut  blocks  and  one  to  lay  them,  will  erect  a  house  in  two  hours.  Just 
above  the  door  a  large  plate  of  fresh-water  ice  is  built  in  so  as  to  illu- 
minate the  interior.  luside  is  a  raised  bench  of  snow,  on  which  are  laid 
sprigs  and  such  scanty  vegetation  as  the  summer  affords,  to  snpport  the 
seal-skins  which  form  the  bed  and  bench.  The  dwellings  are  sometimes 
as  mnch  as  16  feet  in  diameter  and  8  feet  in  height  The  inevitable 
lamp  is  a  stone  dish  with  a  wick  of  moss  supported  in  it,  and  a  quan- 
tity of  oil  fed  from  blubber  piled  upon  it.  This  lamp  is  at  once  the 
wanning  and  cooking  stove,  the  Ught,  the  means  of  drying  the  clothes 
and  melting  the  suow  for  drink,  for  the  whole  family  occupying  the 
igho.  Above  the  lamp  is  the  cooking-pot,  which  also  does  duty  in  con- 
taining enow  to  be  melted  for  drinking  water.  Above  the  ccoking-pot 
(and  by  this  time  we  are  pretty  near  the  roof)  is  a  net  spread  to  hold 
wet  fur  clothes,  in  order  that  they  may  be  dried;  after  which  they  are 
dbewed  to  make  them  supple. 

Poniards  aud  pike-heads  of  bones  of  deer  and  urns  are  described  by 
Desor.'" 

One  or  two  other  iustances  of  animal  material  used  in  knives  and 
daggers  may  be  mentioned  before  we  reach  the  metallic.  The  double 
dagger  of  the  East  Indies  has  two  sharpened  antelope  horns  joined  at 
their  bases ;  or  it  is  a  single  straight  two-ended  blade  of  steel,  a  circular 
guard  protecting  the  handle  of  the  weapon,  which  is  intended  to  strike 
right  and  left  in  a  crowd.  The  Sandwich  Islanders  use  daggers  {pakva) 
of  wood,  held  in  the  middle  and  having  a  point  at  each  end.  The  large 
mussel  shell  is  the  knife  of  the  Fuegian ;  the  original  edge  is  knocked 
off  and  the  solid  portion  made  sharp  by  grinding  upon  a  stone.  The 
dagger  of  the  Felew  Islanders  is  the  tail  boue  of  the  sting-ray,  and  it 
is  carried  in  a  sheath  formed  of  a  joint  of  bamboo.  The  Tahitian  dag- 
ger has  the  tail  of  the  sting-ray  as  a  point ;  it  comes  off  in  the  wound 
aud  works  deeper  aud  deeper. 


Tjo,  T2. — Indian  knife  ^  native  eopptr. 

This  brings  us  to  metal,  of  which  we  first  consider  copper. 
The  copper  knife.  Fig.  72,  was  taken  from  an  Indian  mound.    It  does 
ii>  Deaor,    TnuislatioD  in  SmitliMitiiaD  Keport,  1866,  p.  35t^ 
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not  appear  that  any  of  the  North  American  Indians  who  had  access  to 
copper  n-orkecl  it  by  smelting ;  but  they  treated  it  as  malleable  Btone 
and  shaped  it  by  hammering.  The  Greenland  Eskimo  make  knives  from 
the  copper  obtained  from  Coppermine  Biver,  fitim  flint,  ftYtm  walrus 
iroiy,  or  &om  such  pieces  of  iron  aa  they  may  obtain  by  barter  or  may 
pick  ap  from  whalers  or  explorers. 
Fig.  73  shows  a  number  of  copper  implements — koivea,  a  spear,  and 


Fra.  TS.— JTatlH  Co, 

a  hook ;  these  are  Indian  remains  from  Wisconsin,  the  metal  having 
doubtless  been  obtained  from  the  Lake  Superior  copper  district  in 
earlier  times.  They,  together  with  many  other  copper  tools,  were  exhib- 
ited by  the  Wisconsin  Historical  Society  in  the  Mineral  Annex  of  the 
Main  Bailding.  We  cannot  pretend  to  distinguish  carefully  between 
the  weapon  and  the  domestic  implement.  A  knife  is  a  knife  whether 
for  the  throat  of  an  enemy  or  of  a  deer. 


I<1g.  74  shows  a  knife-like  club  a  of  native  copper,  a  hereditary  posses- 
sou  in  ^Le  family  of  a  Haidah  chief  in  Briti^  Colnmbia.    Beneath  it 
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18  shown  &  donble-ended  dagger  {b),  bonnd  vith  copper,  and  obtained 
from  tbe  Katehin  Indians  of  N'orthveat  British  America.  Snch  daggers 
are  forged  by  the  Indians  fh>m  old  flies  obtained  from  sawmills  near  the 
aettlemeuts.  They  are  in  genera!  use  among  the  northern  and  north- 
western tribes. 

Copper  seems  to  have  been  the  earliest  metal  to  be  foshioned  into 
tools,  and  its  alloy,  bronze,  the  first  efficient  tool  materiaL  Molds  of 
mica  schist  for  casting  copper  weaitons  and  ornaments  were  found  by 
Dr.  Schiiemanu  in  tbe  bill  of  Hissarlik."'  There  are  also  many  sach 
specimens  in  musenms.  The  modern  supposition  that  the  ancients  had 
a  method  of  tempering  copper  as  we  do  steel — or  with  analogoos 
etTects  at  least— is  a  myth.  The  metal  acted  upon  wa«  the  alloy, 
bronze,  iiud  the  range  of  eflects  is  far  inferior  to  the  capacity  of  steel. 
The  Assyrians  wore  a  profusion  of  daggers,  two  or  more  in  tbe  same 
sheath."*  Tbe  handles  were  elaborate,  made  of  ivory,  inlaid,  set  wjtli 
precious  stones,  carved  the  shape  of  heads  of  animals,  etc.  One  of 
copper  was  fonnd  by  Layard  at  Nimrond.  The  Assyrians,  like  the 
Persians,  probably  nsed  them  as  knives. 

Copper  knives  were  found  by  Sehliemann"*  in  the  lowest  stratum  of 

the  excavations  at  HissarUk ;  one  of  tbem  was  gilt.    Also  a  number  of 

copper  daggers  at  a  depth  of  38  feet. 

Egyptian  knives  were  of  bronze  and  of  copper.'" 

A  comparison  of  the  forms  of  knivfes  of  the  ancients  and  moderus 

shows  that  what  may  be  termed 

tbe   "leaf-shape"  has  been  very 

.  general.    It  is  true  that  the  variety 

I  of  shapes  of  leaves  is  so  great  that 

j  the  term  may  be  held  indescript- 

ve ;  it  suits  the  case,  however. 

Fig.  75  shows,  in  tbe  upper  row, 

I  a  number  of  Roman  knives  of  tbe 

'  classical  period,  aud  in  tbe  lower 

row  a  number  of  African  knives  of 

the  present  day.    a  is  the  aecespita, 

a  sacrificial  kuife  with  an  iron  blade 

}  and  an  ivory  handle  ornamented 

with  gold  and  silver;  biathejmgio 

or  two-edged  dagger  worn  by  the 

officers  of  the  army  and  by  persons 

of  rank;  c  is  the  c«U«r  coguiimriiw, 

r  cook's  knife;  d,  the  cultrariut, 

for  cutting  tbe  throat  of  the  aacriflciat  victim ;  «,  the  o.  v^natoritu,  or 

hantsman's  knife ;  /,  the/aU;  vinitoria,  or  vinedresser's  knife;  g,tbefalx 

arboraria,  for  pruning  and  hedge-trimming. 

Hie  swords  of  tbe  bronze  age,  dug  ap  from  the  lacustrine  village 

"'Schliomann'ii  "Troy  miiditoBeiiia(iM,"p.I39.       "•"KiDBvel,'' Tol.  11,  p.  964. 
"•"TrojMidlUIteiuiiu,'' 150ipp.33S,333.  '*>WUkiDacaL   KlUo,T«Li,p.3n. 


Q.7&,—Aneienl  Ronan  and  modern  A^ioatkkitiva^ 


SAVAGE  WEAPONS  AT  THE  CENTENNIAL  EXHIBITION.       255 

aites,  are  many  of  tbem  like  some  of  the  flgnres,  in  the  upper  especially. 
See  Desor,"'  where  they  are  ehowD,  some  with  grooved  blades  and  as 
much  as  59  oeutimetfirs  in  leogth;  also  bronze  poniardsand  knives  with 
tongs  and  sockets."* 

The  lower  row  shows  hijh,  knives  of  the  Fans  of  Western  Africa. 
These  are  sometimes  as  maoh  as  three  feet  in  length  and  seven  inches 
in  width;  they  are  kept  very  sharp  in  ^  sheath  of  wood,  whicii  is  in  two 
halves,  and  is  boond  together  with  strips  of  raw-hide  coverail  with  snake 
or  human  skin.      {  is  an  IJnyoro  knife  of  iron,  the  handle  bound  with 
copper  wire."    *»  n  are  two  two-edged  daggers  of  the  Niam-uiams.'" 
The  dagger  is  worn  in  a  sheath  of  skin  attached  to  the  girdle.    The  lances 
knives,  and  daggers  have  blood-grooves,  differing  in  this  respect  irom 
the  Bonjo  or  Dyoor  weapons.    Both  of  the  last-mentioned  tribf  8  have 
two-handled  knives.    TbeBoojo  knife"*  is  used  by  the  women  in  peeling 
tnbers  and  slicing  gourds  and  cucumbers ;  it  has  an  oral  shape,  and  is 
sharp  on  both  sides,  like  the  TTnyoro  knife  I,  Fig.  75.      The  Dyoor 
knife'"  is  spindle-shaped,  and  is  nsed  for  similar  purposes. 
Dr.  Schliemann  found,  in  his  excavations  at  Troy,  a  dagger  of  Bt«el 
,  four  inches  long.    The  blade,  which  is  double-edged  and  in 
the  form  of  an  arrow,  is  1.6  inches  long,  and  in  a  perfect 
state  of  preservation,  which  Dr.  Schliemann  attributes  to 
the  antiseptic  power  of  the  red  wood  ashes, 
mixed  with  charcoal,  in  which  he  foond  it  em- 
bedded, in  the  large  mansion  close  to  the  gate, 
26  feet  below  the  surface. 

The  Balouda  dagger  from  the  Zambesi  is 
shown  in  Fig.  7G,  and  has  a  remarkable  resem- 
blance to  a  and  t.  Fig.  75,  which  are  respectively 
Bomanand  Gaboon.  This  dagger  is  21  inches 
long,  and  the  handle  is  partly  wrapped  with 
raw-hide.  The  handle  is  by  no  means  a  con- 
venient one,  bnt  no  doubt  the  owner  felt  well 
satisfied  with  its  ornamental  appearance  as  it 
protruded  from  the  scabbard. 

Fig.  77  is  an  Angola  dagger,  with  an  iron 

blade  end  wooden  handle.    It  looks  much  more 

like  business  than  its  fellow. 

Fig.  7$  shows  an  Angola  dagger,  with  a 

"^iuuiS^-  strangely-shaped  scabbard  of  sheet  copper.  Yto.  n—ingaa 

'*°^  It  has  a  copper-covered  wooden  handle  and  a       oa^tr. 

steel  blade.    The  broad  base  of  the  sheath  is  probably  indicative  of  its 

■"  Traiulatloii  in  SmithsouiaD  Report,  1665,  p.  374. 

•"lUd.,  pp.  374,  ari-va. 

■**B«keT'«  "hmailU,"  plaU oppoilte p.  135. 

'wSchwBlafiirtli'B  "Afticm,"  »»L  H,  pp.  10,  87. 

'"/Mt.voLl,  p.98L 

'"Wood,ToLi;p.603. 

n,gti7cdT:C00t^lc 
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and  arrow.    The  assegai  i 
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nationality,  tbe  same  feature  not  having  been  noticed  elsewhere.  Its 
purpose  is  not  Apparent.  The  sheath  of  tbe  hris  has  a  considerable  lateral 
enlargement  at  tbe  upper  end,  but  that  weapon  has  a  corresponding 
guard.    It  will  be  referred  to  presently,  among  swords. 

The  collection  of  savage  arms  fh>m  the 
Portugaese  colonies  of  Angola  and  Mozam- 
bique, exhibited  in  the  Agricultaral  Build- 
ing, was  not  excelled  in  its  kind  in  tbe  whole 
Exhibition.  With  many  additions,  it  was 
again  exhibited  in  Paris  in  1878. 

Some  of  the  tu-ticles  tJierein  shown  were 
from  the  Banyai  of  the  Zambesi,  the  B6- 
cbnanas,  and  tribes  with  which  the  parties 
croBsing  between  the  western  and  eastern 
coasts  of  tbe  continent  come  in  contact. 
Passing  south  and  west  to  Katal,  a  very 
warlike  people,  the  Zulus  and  Basuto  Ka- 
firs, are  encountered.  Tbe  articles  from 
this  people  were  shown  in  the  Gape  of  Goo<l 
^  nope  collection,  and  are  noticed  among 
clubs  and  spears;  they  do  not  use  the  bow 
B  the  principal  knife  of  the  Kafir.'"  It  is  of 
semi-steel  of  soft  temper,  and  will  bend  and  keep  its  shape,  which  is 
taken  advantage  of  by  the  natives  in  making  bowls,  spoons,  and  pipes. 
He  prefers  it  to  the  steel  of  the  white  man,  which  breaks.  TheBechu- 
anas  make  the  best  knives  in  that  region,  and  barter  them  to  other  tribes. 
The  blade  has  a  long  lanceolate  shape,  with  two  edges,  and 
the  weapon  is  worn  suspended  from  tbe  neck."  The  handle, 
of  ivory  or  wood,  is  carefully  carved,  frequently  represent- 
ing an  animal,  a  hyena  or  giraflfe,  for  instance.  The  wooden 
sheath  is  made  of  two  pieces  of  wood,  hollowed  out  and 
bound  together  with  sinews.  The  same  is  used  among  some 
tribes  of  Kafirs.  Tbe  carving  tool  of  the  Bechnanas  is 
more  like  a  chisel  j  a  blade  like  a  tiinmb-nail  in  the  end  of  a 
handle.  Tbe  Japanese  knives  are  numerous  and  pecaliar.'" 
Fig.  79  is  a  leaf-shaped  dagger  or  scalping-knife,  of  iron, 
with  a  bone  handle,  such  as  is  used  by  the  Blackfeet  and  '^".^^S^: 
Sioux.  O.Carver,  inhis  "Travels,"  says  that  theleaf-shaped  *"<*^ 
dagger,  made  in  his  time  of  bone,  was  pecollar  to  the  Sadowesstoas, 
or  that  family  later  known  as  *the  Da-ko-tabs  or  Sioux. 

There  is  one  class  of  weapons  for  grappling  at  close  quarters,  which 
may  be  mentioned  here,  as  it  was  shown  in  the  exhibit  from  British 
India.  The  baymdk  is  a  flve-clawed  weapon  hidden  in  the  band,  having 
loops  through  which  the  first  and  fourth  fingers  are  passed.  When  the 
"•Casalie'  "Baaatoa,"  p.  136. 
"  Nippon,"  Til,  plate  19,  Figs.  3, 4,  6,  «. 
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hand  is  opened,  tfae  steel  daws,  like  those  of  a  lion,  are  exposed,  and 
»e  intended  to  rip  the  nake<l  belly  of  the  adversary.  Tbe  term  basmak 
iianderatuodtoiDclndeseTeralfornis  of  weapons,  such  as  brass  knackles 
and  spikes  which  are  carrieil  in  the  hand. 

The  Samoans  have  a  somewhat  similar  wsapoD— a  glove  made  of  coir, 
and  having  on  the  inside  several  rows  of  shark's  teeth,  set  hooking  so 
that  they  retain  anytbing  which  is  grasped.  Like  the  baymak,  it  is 
iotended  to  rip  tbe  abdomen  of  an  enemy.  To  goard  themselves  against 
this  weapon  the  Samoans  ose  a  heavy  and  wide  belt  of  coir,  reachiug 
from  the  arm-pits  to  the  hips.  This  belt  was  the  nearest  to  the  nature 
of  clothing  of  anything  in  the  islands;  a  nnmbcr  of  cords  of  siunet  are 
stnuoed  on  two  parallet  sticks  abont  36  inches  apart;  the  sinnet  weft  is 
then  worked  in  over  and  nnder  alternate  threads.'*' 

The  baffue  de  ntort,  seen  by  Stendhal  in  Borne, "°*  is  like  the  East 
Indian  baymak  in  the  mode  of  hiding  it  in  the  hand,  bat  it  has  only  two 
claws,  which  are  of  steel,  very  sharp  and  like  those  of  lions.  The  piece 
to  which  the  claws  are  rooted  is  held  in  the  hand  by  rings,  through 
which  pass  the  second  and  third  fingers,  beneath  which  the  claws  are 
hidden,  nothing  appearing  bat  the  rings.  Poison  is  placed  in  grooves 
channeled  in  the  claws,  Uke  the  poison  groove  in  the  fang  of  a  rattle- 
snake. 

Stendhal  says:  "Dans  one  fonle,  an  bal  par  example,  on  saisaissait 
avec  nne  apparence  de  galanterie  la  mainnae  de  la  femme  donton  vonlait 
se  veoger;  en  laserrantetretirantlebras,onlad^cbirait  profond^ment, 
et,  en  m£me  temps,  on  lassait  tomber  la  bague  de  mart  Comment,  dans 
nne  fonle,  troaver  le  conpablel" 

The  Djibba  tribe  of  the  Upper  Nile  wear  bracelets  for  catting  and 
tearing,  the  edge  being  protected  by  leathern  sheaths  when  tbe  weapon 
is  not  reqnJFed  for  dnty.  Some  of  them  have  double  jagged  edges  and 
others  a  single  sharp  edge. 

The  Nnebr  carry  on  the  wrist  an  iron  ring  with  projecting  blades. 

The  Roman  boxing  gauntlet,  ceatus,  was  a  macb  less  sanguinary  affitir, 
being  merely  araaed  with  lead  or  with  bosses. 

We  pass  from  knives  to  swords ;  which  is  but  to  an  implement  of  a 
larger  kind.  Tbe  sword  proper  is  a  weapon,  bnt  the  machete  of  the 
Spaniard,  the  com  and  cane  knives  of  tbe  plantation  and  fann,  are 
domestic  implements  of  similar  character,  but  with  less  ornamental  fur- 
nishing. Where  vegetation  is  as  large  ai  that  of  the  com  or  sngar-cane, 
a  sword-hke  implement  is  necessary  in  gathering  it,and  the  same  luge 
knife  is  nsed  in  tropical  countries  in  catting  away  the  vines  and  creepers 
which  obstruct  the  narrow  passes  through  the  woods."' 

Of  the  omder  materials,  stone  and  wood,  used  in  swords,  tbe  Exhibi- 
tion ftimished  bat  few  examples.    Some  of  tbe  clubs  already  considered 

'"Wood,  vol.  ii,  p.  354. 
■"■''PTomenadei  dons  Borne, "toL  1,  p.  S67. 
>»  Raffle's  "J»v«,''4to,  p.  113. 
S.Mu.64 17  ,  Google 
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Lad  sharpened  edges  and  approxinmted  the  sword  character.  The  New 
Zeal&Dd  stone  sword,  Fig.  SO,  can  hardly  be  classed  nnder  any  other 
head,  as  it  has  a  handle,  a  hack,  and  an  edge,  and  is  ad- 
apted to  deliver  a  cutting  blow.  The  swords  of  the 
Felew  Islanders  are  of  wood  inlaid  with  pieces  of  shell. '^ 
Tlte  KiDgsmill  Islanders  have  wooden  swords,  armed  on 
their  edges  with  sharks'  teeth  lashed  with  sinnet  braided 
from  the  tiber  of  the  cocoa-nnt.  The  wooden  blade  haa 
grooved  ridges  to  receive  the  teeth,  cor-  , 

responding  holes  being  made  in  the 
ridges  and  teeth  through  which  t^e 
braided  cord  is  repeatedly  passed  to 
fasten  the  teeth  in  this  artificial  alve- 
olar ridge.  The  swords  are  single  or 
double  edged,  and  have  guards  similarly 
armed  with  teeth,  so  that  no  part  of  the 
weapon  except  the  handle  can  be  touched 
with  impunity.  The  spears  are  similarly 
armed,  like  some  which  were  shown  from 
the  Philippine  Islands.  A  fine  assort- 
ment of  those  weapons,  obtained  by  the 
Wilkes  Expedition,  is  in  the  National 
Museum  at  Washington. 

The  gold-coast  section  of  the  English 
colonies  presented  two  curious  swords 
with  broad,  thin  blades,  especially  wide 
near  the  point.  The  perforations  make 
the  blade  still  lighter.  The  tang  is  set 
in  a  wooden  handle  with  two  knobs,  be- 
tween which  is  the  hand-hold.  Fig.  82 
has  a  doable  blade,  and  is  referred  to  as 
an  "executioner's  sword";  a  weapon  in 
much  demand  alt  around  that  part  of 
Fio  m—ifaori  nau  the  World,  especially  Dahom6.    The  two  fio^i.-si»h(  0/  tin 

•^"^  blades  of  Fig.  83  are  united  at  a  point    ""^  ™^  ^'^ 

where  the  flattening  of  the  blades  commences.  The  blades  are  24  inches 
long;  the  carved  handles  are  8  inches  long,  and  one  of  them  is  gilded. 
The  swords  of  Dahom4  '^  have  knobs  on  the  ends  of  the  blades,  so 
that  they  may  be  used  as  clubs.  One  noticed  had  a  knob  car\'ed  like  a 
human  head.  The  back  of  another  had  a  series  of  backwardly-curved 
prongs,  intended  as  hooka  to  catch  a  pursued  enemy.  The  classic  harpe, 
the  sword  of  Mercury  and  Perseus,  bad  a  similar  prong,  hamia.  Another 
Bword  of  bloody  renown  is  the  weapon  of  the  "  Bazor  Women,"  who  form 

i«Wood,  vol.  i,  p.  449. 
>"DnDcan'a"W«at«m  Africa,"  p.  S36. 
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one  battalion  of  the  Dahom^  Amazons.    The  weapon  is  copied  fh>m  the 
white  man's  razor,  bat  has  a  blade  3  feet  lon^,  and  a  handle  of  proimr- 
tionate  size.    A  spring  hoMa  the  blade  open.     It  is  as  if,  in  a  jocular 
spirit,  some  trader  had  foisted  an  absurdity  upon  them; 
but  the  natives  claim  it  as  an  iaventiou  of  the  late  King 
Oezo.   The  real  razor  of  the  Ashantee  is  of  a  nearly  trape- 
zoidal form;  this  latter  is  for  legitimate  ahaving. 
Coming  southwardly  along  the  coast  of  Africa  we  arrive 
at  Angola,   nhich, 
as  we  bare  already 
bad  occasion  to  re- 
mark, was  well  rep- 
resented in  the  Ag- 
ricultural Building. 
Fig.  83  is  a  sword 
made  by  a  native 
armorer  of  Angola; 
it  has  a  curiously- 
shaped     hilt,    and 
tufts   of  horse-hair 
stained     red.     The 
hilt  is  in  part  cov- 
ered with  sheet-lead. 
The    gay    appear- 
ance of    the    bilt, 
as  it  showed  when 
sheathed  and  worn 
attheside,wa8  prob- 
ably its    principal 

'■^J-SiV      „../-«^V      ~a7±"-«£'--™=°'°°"""','"'°"- 

toBMl.  A/nti^.  Angola,  Ajrica.  tatnU^tu.  Africa.      [ri,g    general    Shape 

of  the  African  sword  is  curved,  although  of  the  examples  from  the  Portu- 
gnese  colonies  two  are  straight  and  but  one  bent.  The  specimens  illus- 
trated  from  other  sections  of  the  continent  will  amply  compensate  for  the 
present  larger  majority  of  straight- hi aded  weapons.  Fig.  84  shows  a  na- 
tive sword  of  Mozambique.  It  has  a  short  wooden  handle,  from  which  the 
usual  button  on  the  end  of  the  tang  has  dropped  off.  The  guard  of  the 
hilt  has  a  peculiar  scroll  shape,  and  one  branch  has  been  broken.  The 
sword  of  the  Hamram  Arabs,  of  Central  Africa,'"  is  also  straight,  double 
edged,  and  has  a  cross-guard.  The  blade  is  36  inches  long,  and  each 
edge  is  as  sharp  as  a  razor.  It  is  carried  in  a  wooden  scabbard  made 
of  two  pieces,  hollowed  to  receive  the  blade,  and  covered  with  leather. 
With  this  weapon  the  Arab  will  cut  a  man  in  two,  or  will  hamstring  an 
elephant. 

"MWood,  vol.  i,  p.  753. 
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Fig.  85  is  a  steel  cimeter  of  Mozambique,  with  a  broad  and  very  tiiin 
Made.  !•,  iias  a  wooden  handle  ornamented  with  sheet  brass  enchased 
and  Jeweled.  It  is  40  inches  long,  and  has  a  groove  near  the  hack  of 
the  blade. 

Fig.  86  is  a  eickle-shape  cimeter,  brought  by  Col.  Long  (Bey)  on  his  re- 
turn from  hia  expedition  into  Central  Afirica  in  the  service  of  the  Kbedive- 
It  was  ghowii  in  the  Egyptian  Department  in  the  Main  Building,  and  is 
like  the  weapon  represented  by  Schweinfurth  as  held  by  the  Monbuttoo 
King  Mnnza  during  the  audience  which  he  held  with  that  potentate.'^ 


Fni.  tt—XmbulUe  timtUr,  Cmtral  JJHea. 

It  is  usnally  of  ateel,  but  on  that  occasion  was  a  weapon  of  ceremony, 
and  made  of  pure  copper.  The  adjacent  tribe,  the  Niam-niams,  use  im- 
plements of  somewhat  similar  8bai»e,  curved  broad-ended  blades,  some- 
what after  the  bill-hook  order,  reminding  one  of  the  corresponding 
Soman  implement,  the /ate  viniUtria. 

Tbe  kooken/  of  the  Ghoorkas,  a  tiger-fighting  hill  tribe  of  India,"*  is 
another  example  of  a  boldly  curved  choppiug-sword,  broad  near  the 
end,  and  sharpened  on  the  concave  edge,  which  is,  however,  of  an  ogee 
shape.  It  is  about  fifteen  inches  long,  is  used  either  to  cat  or  thrust, 
and  is  made  of  the  famous  "Wootz"  steel.  Two  little  knives  are  carried 
in  side  pockets  of  tbe  scabbard. 

"•"Africi,"  voi  ii,  pp.  9,  10,  IffT.  "Wood,  vol.  ii.  p.  7B(t 
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Fig.  87  is  a  saber  broaght  by  Capt.  Long  (Bey)  from  tbe  Soudan  Expedi- 
tion. It  has  a  boldly  curred  steel  blade  aod  a  wooden  handle.  The 
■heath  and  belt  are 
of  leather.  TheNa- 
bUn  cimeteris,  per- 
haps, even  a  little 
more  carved  than 
that  shown  from 
Soadan ;  bnt  doubt- 
less the  weapons  of 
a  district  vary,  and 
are  not  confined  rig- 
idly to  a  certain 
curve,  as  in  some 
conntries  where 
sni^  things  are  de- 
fined in  the  "Begn- 
lations."  The  curve 
in  each  case  is  much 
greater  than  that  of 

the  x<!^<T,  the  east  r«..m.-B^^a»tan.Af^ 

emdmeterofclassictimes.  The  Apongos  aseacimeterof similar  shape, 
and  with  a  handle  shaped  like  a  dice-box.  The  blade  is  4  feet  long.  Ko 
other  cimeter  of  Africa  has  so  peculiar  a  bend  as  the  ahotel  of  the  Abys- 
sinians.'"  The  blade  is  nearly  straight  for  two  feet,  and  then  suddenly 
makes  a  torn  of  abont  sixty  degrees.  The  edge  is  ou  tbe  concave  side, 
and  it  is  intended  that  tbe  point  shall  reach  over  the  top  of  an  enemy's 
shield.  The  blade  is  wider  and  heavier  toward  the  jtoint.  It  is  of  soft 
iron,  has  a  rhinoceros-horn  handle,  and  is  swung  on  tbe  right  side. 

Among  the  mostcurions  weapons  of  the  savage  world  are  tbe  barling 
dmeters — if  they  may  be  so  called — the  trumbcuheit  of  the  Niam-niams.'" 
The  term  is  from  Sennaar,  and  refers  generally  to  tbe  missile  weajtons  of 
the  negroes.  The  trumbeuh  of  the  Niam-uiams  {hJbeda)  Fig.  2G,  con- 
sists ordinarily  of  several  limbs  of  iron  with  pointed  prongs  and  sharp 
edges.  Somewhat  similar  implements  are  used  by  the  tribes  of  the  Tsad 
basin,  and  a  weapon  on  the  same  principle  is  used  by  the  Marghy  and 
Mnsgoo.  The  Kiam-niams  carry  them  attached  to  the  insides  of  their 
shields  ready  for  duty,  and  hurl  them  with  great  rapidity,  force,  and 
accuracy.  They  are  made  by  tbe  skillful  emiUis  of  tbe  Monbnttoo  tribe 
of  tbe  Welle  River.  A  hurling  axe  shaped  like  a  sickle  is  also  used  by 
the  troops  of  tbe  scheik  of  Borneo.  It  is  known  as  a  hungamunga  and 
eomewbat  resembles  the  trumbtuh  of  tbe  Niam-niams.  The  Tibboos, 
west  of  Nubia,  nse  a  missile  sword,  as  do  also  the  Fans  of  Western  AMca. 
I^fl  Fan  weapon  is  fiat  and  pointed,  and  near  the  handle  is  a  sharp  pro- 
jection. 


"Wood,  VOL  i,  p.  718.  '■achweinfurtli'i  "AfliM,"  toh  IL 
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The  Malays  and  Dyaks  bare  several  svords,  as  they  may  be  called, 
of  peculiar  character.  Three  of  them  are  cutting  weapons ;  the  other  is 
a  tbmst.    The  three  former  are  parangs  ;  the  latter  ia  the  hris. 


Via.  te.—Tlu  prnvng  tf  Iht  Jfalaiw. 


The  paranjf  ""(Fig.  S8 )  has  a  two-e<lged  blade  which  is  small  hat  thick 
at  the  handle,  and  rnns  broader  and  thinner  to  near  the  point.  It  is 
elaborately  ornamented  with  tufca  of  human  hair  and  charms.  The 
handle  is  frequently  of  deer  bone  neatly  carved,  bat  in  the  present 
instance  is  of  wood  bound  with  red  leather  and  has  a  tuft  of  humaa 
hair  at  the  bUt.  The  scabbard  is  of  red  wood,  carved.  A  ratAn-split- 
ting  kuife'**  occupies  a  pocket  in  a  small  sheath  attached  to  tlie  scab- 
bard of  the  parang.  This  attaching  of  a  knife  to  the  scabbard  is  also 
found  in  Scotland  and  Central  Africa.  The  parang-latok  is  made  of  a 
square  bar  of  ^-inch  steel,  which  is  gradually  thinned  and  widened  until 
it  reaches  a  width  of  two  inches  near  the  point.  It  has  a  peculiar  bend 
of  3fP  near  the  hilt.  It  is  sword,  machete,  axe,  all  in  one,  being  the 
ordinary  weapon  of  the  men  and  many  of  the  women.  It  is  kept  in  a 
wooden  sheath  made  of  two  pieces  of  wood  hollowed  out  and  bound 
together  with  ratan.  It  is  the  executioner's  weapon.  The  parang-ihUing 
is  straight.  Ita  blade  has  a  curious  shape,  being  ogee  in  cross-section. 
This  shape  seems  to  gire  it  wonderful  execution  in  cutting,  but  at  the 
same  time  makes  it  dangerous  to  an  inexpert  swordsman,  as  the  blade 
glances  in  a  remarkable  manner.  The  beheading  sword  of  the  piratical 
niauos"'  has  a  somewhat  similar  curve.  The  holes  in  the  IllaQoou  sword 
indicate  the  number  of  victims. 

The  most  characteristic,  however,  of  the  Malay  weapons  is  the  Jcris  '** 
[Fig.  89),  which  is  used  in  thrusting,  as  a  Spaniard  uses  his  knife.  The 
armorers  take  as  much  pride  in  the  making  of  the  weapon  as  of  old 
did  the  Toledo  or  Ferrara  workmen.  The  blade  is  generally  waving, 
and  ite  grain  is  more  marked  than  in  any  other  weapon,  as  much  so  in 
&ct  as  the  Damascus  gun-barrel,  and  for  the  same  reason,  as  it  is  made 
of  steel  and  iron  strips  laid  together,  twisted,  doubled,  and  variously  con- 
voluted to  give  the  kind  of  mEirking  required.  These  are  rendered  more 
plain  by  etohing  the  blade  with  lime  juice,  the  acid  corroding  one  metal 

■"Boyle's  "Dyaka  of  Borneo,"  114,115; 
Belcher's  "  EmUih  Archipelago,"  H,  133  and  plate. 

1*  Belcher's  "  Easteni  Archipelago,"  voL  1,  pp.  230, 331.  >"  Ibid,  vol.  i,  p.  966. 

■•'Baffiea'  "Java,"4to,  i,  p.  296  and  plaice;  Wallaces'  "Mala;." 
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more  than  the  other,  and  heuce  leaving  the  sarfoce  grooved.    The  exe- 

ention  krit  ia  also  nfied 

as  a  thmst  weapon,  the 

parang-latolc  being  nsed  / 

for  beheading.    The  cnl- 

prit  or  victim,  as  the  case 

may  be,  sits  in  a  chair, 

and  his  extended  arms 

are  held  by  two  persons. 

The  exeCntioner  stands 

behind  and   places  the 

point  of  the  kria  just  by 

the  left  collar  bone,  and 

strikes     it    downward,  ™.».-^«a»m.. 

piercing  the  heart.    If  he  be  faatidions  he  places  a  pledget  of  cotton 

wool  aroond  the  point  of  the  krU  before  thrasting  it  into  the  thorax, 
holds  it  there  tightly,  so  as  to  wipe  the 
weapon  on  its  recover}',  thmsts  the  wool 
into  the  gap,  and  thus  avoids  shedding  a 
drop  of  Wood. 

"A  most  delicate  monater." 
It  may  be  added  that  the  kris  is  the 
most  cherished  possession  of  its  owner, 
and  may  be  worth  $20,  when  his  cloth- 
ing wonld  not  command  25  cents.     Some 
krises  are  heavily  inlaid  with  gold.    The 
ith   is  of   wood  and  comparatively 
'  plain.    The  size  of  the  weapon  is  usually 
I  from  12  to  15  inches  long,  but  larger 
9  are  to  be  seen.     Some  authorities 
have  told  us  that  the  handle  is  always 
bent  at  right  angles  to  the  blade.    Ia  the 
Javan  collection  of  the  Duteh  colonies  in 
the  Main  Bnildiug  the  handles  were  aa 
represented  in  the  figure. 

Five  swords  of  the  Philippine  Islands 
are  represented  in  Fig.  90.  They  were 
in  the  Spanish  Government  Building. 
The  resemblance  to  the  Malaysian  im- 
plements is  very  marked ;  a  is  evidently 
a  kris;  &  is  a  parang;  c  is  a  parang- 
ihlang. 

The  Siamese  sword  '^  ased  from  ele- 
phant back  has  a  handle  four  feet  long 
of  heavy  wood  and  a  screw-joint  in  the 
middle  to  make  it  more  portable.    The 


nfOuFhSUppitui 
oRoscbenbergei'H  "Voyage  Sound  the  World,"  p.  395. 
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bl&de  U  one-edged,  two  feet  long,  and  gently  carved.  Tbe  gnard  is 
a  disk  set  'with  gems  and  tbe  scabbard  is  enameled. 
The  Chinese  use  single  swords,  sometimes  one  in  each  hand ;  they 
also  have  two-handed  swords.'**  The  wwrior  armed 
with  two  makes  them  fly  like  tbe  sails  of  a  windmill, 
he  leaping  and  dodging  the  while.  Tbe  two-banded 
sword  is  of  the  same  length  and  weight  as  the  one 
exhibited  from  Norway.  The  Chinese  also  ase  a  sword 
blade  on  tbe  end  of  a  pole.  Tbe  practice  of  the 
Japanese  of  rank  in  carrying  two  swords  is  Eamilifu* 
from  the  many  illustrations  on  the  fans,  which  are 
60  good  and  cheap.  Tbe  swords  are  known  as  Km 
and  katten.  Some  of  the  old  Japanese  sworda  have 
blood  lines."* 

The  Norwegian  two-handed  sword  of  some  centu- 
ries since  was  shown  in  tbe  collection  from  that 
country  in  the  Main  Bailding.  It  has  a  whole  length 
of  5  J  feet  and  a  hilt  15  inches  in  length.  It  has  two 
hand-holds  on  tbe  hilt  and  one  above  the  hilt,  proba- 
bly to  hold  it  when  osed  as  a  pike, 
rv. — Speabs. 
The  spear  is  fonnd  among  most  savage  nations  and 
was  the  knightly  weapon  in  Europe  until  the  intro- 
duction of  flre-anns.  It,  however,  continued  in  use 
among  the  Poles,  Bassians,  Torks,  and  Tartars,  and 
was  introdaced  into  tbe  armies  of  Prus^  by  Fred- 
.erickthe  Great  j  the  Anstrians  followed,  calling  the 
troops  Uhlans,  and  lances  are  now  found  in  most  of 
'  the  European  cavalry  forces.  A  namber  of  lances 
were  made  for  a  cavalry  regiment  in  tbe  army  of  tbe 
Potomac,  but  the  project  was  abandoned  and  the 
lances  laid  away  in  the  arsenal  iu  Washington. 

Perhaps  we  may  assume  that  the  Ant  spear  was  a 

sharpened  stick  or  pole  j  such  a  one  was  shown  in 

,.  the  collection  from  the  Argentine  Republic,  a  ronnd 

hand^  no^        poie  a  li  ttlc  larger  thau  a  hayfork  handle,  of  dark  wood 

and  10  feet  long.    Tbe  point  was  a  simple  taper  without  any  attempt  at 

hastate  form. 

A  common  spear  of  Borneo  and  tbe  Philippines  is  a  sharpened  bam- 
boo, such  as  shown  at  a  b,  Fig.  92.  In  one  case  tbe  shaft  is  of  bamboo, 
and  in  the  other  a  bamboo  head  is  slipped  upon  a  cocoa-wood  shafts 
The  end  is  so  sharpened  that  the  bard  silicious  skin  of  the  bamboo  forms 
tbe  edge  and  makes  a  very  etBcient  cutting  and  piercing  weapon.  The 
spears  c  d  are  of  cocoa  wood.    Tbe  head  of  c  has  an  ornament  resembling 


"Wood,  vol.  ii,  p.  eu. 

K'Siebold's '■  Nippon,"  U,  plates  3,  6  Ki,  IS. 
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six  diminiabing  ears  of  coru  with  a  roand  finial  point     Similarly  orna- 

meuted  spear  heads  are  made  in  F^L    The  other  (d)  has  six  gradaally 

de(3«a8ing     seta     of    barbs 

crovned  b;  a  flnial.    Other 

spears  from  the  Philippines 

had  shark's  t«eth  tacked  to 

rid|r^  on  the  head,  and  some 

had  metallic  heads.  They  will 

be  shown  presently. 

Jagor  mentions  that  the 
spear  {pica)  of  the  Philippines 
is  of  caryota  wood  2.27"  long ; 
tbe  bead  of  bamboo,  carved 
wood,  or  iron  (purchased). ** 

The  large  spear  of  the  Sand- 
wicb  Islands  '^^  is  12  or  16  feet 
long  and  is  not  barbed,  but 
the  hnrling  spear  is  6  or  8  feet 
long,  of  hard  wood,  and  tapera 
toward  the  butt,  to  throw  the 
center  of  gravity  fi^ward  of 
the  mid-length  and  enable  it 
to  fly  straight. 

The  Fjjiana,  '*'  who  excel  in 
ingeoaity,  have  several  kinds 
of  spears.  The  fishing  spear 
has  three  or  four  points  set 
in  separately.  Each  point  has 
a  round,  square,  or  semicircu- 
lar section,  is  dovetailed  into 
the  shaft  and  lashed  thereto 
with  Binnet.  The  war  spear 
has  a  carved  head,  and  barbs, 
either  cnt  in  tbe  wood,  or 
made  of  the  taU  of  the  sting- 
ray and  set  in  separately ; 
these  brittle  barbs  come  off 
in  the  wound  and  insure  cruel 
soffering  and  generally  death.  ., 
One  Fijian  spear  is  made  of 
a  wood  which   bursts  when  * 

moist,  so  that  it  is  with  diflH- 

colty  extracted.    The  differ-  , 

entislandSfSuchastbeTonga,  Tvi.n—Bptuni.ftkii'hmntMi. 

Herveys,  Fjji,  and  the  New  Hebrides  have  distinguishable  varieties  of 
spears. 

'* "PhiUppino^''  p.  210.      i"  Wood,  voLU,  p.  434.      '*  Wiliiama  " Fiji,"  pp.  44-6. 
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The  Aaetralian  spears  are  of  varions  qualities  and  shapes :  a  sharp- 
ened stick  (Tiandum)  with  notches  for  barbs ;  "*  a  spear  with  a  separate 
head  of  hard  miall  wood  deeply  cut  with  barbs,  and  fastened  to  a  reed 
(pkragmetes  eommunit)  shaft  j"°  one  with  a  basalt  or  quartzite  head 
lashed  to  the  shaft  with  sinews  from  the  tail  of  the  kangaroo,'*'  with 
long  projecting  barbs  on  each  side,  curiously  formed  tcom  hard  wood,''' 
a  single  bone  lashed  to  the  head  and  projecting  lateral!;  and  back- 
wardly  from  the  point  so  as  to  form  a  barb ;  the  mongile,  a  head  armed 
■with  sharp  basalt  or  quartzite  flakes  set  with  pid-jer-ong  gum ;  ■**  one  with 
a  bead  piece  of  bone  which  is  lashed  to  the  shaft  so  that  its  respective 
ends  form  point  and  barb ;  "*  lastly,  leisters  with  from  two  to  four  barbed 
points,'"  and  fh>m  6  to  15  feet  long. 

The  flower  stalk  of  the  grasa-tree  furnishes  the  spear-shaft,  which  is 
9  or  10  feet  long.    Fig.  93  shows  two  South  Australian  spears,  one 

with  a  double  set  of  inserted  barbs  made  of  obsidian  or 

quartz,  and  a  kangaroo  spear  with  a  wooden  head  30 

inches  long,  and  asinglerowofbarbs; 

the  shafl  is  S  feet  long.    Fig.  94 

shows  two  flsb-spears,  one  with  two 

prongs  and  the  other  with  three. 

The  prongs  of  hard  and  tough  gam-    'i  | 

tree  wood  are  tapered  towards  each   ^ 

end,  pointed,  and  barbed ;  their  bntt- 

esds  are  then  inserted  in  notches  on 

the  end  of  the  shaft  and  held  in  po- 
sition by  black-boy  gnm,  while  the 

prongs  are  spread  apart  by  wedges 

driven  between  them.    The  prongs  ' 

are  then  lashed  with  sinews.    The  ' 

Australian  has  a  blade  on  the  end 

of  bis  spear  to  act  as  a  paddle  as  he 

stands  in  his  dag-out  cauoe   and 

watches  the  wat«r  or  quietly  moves 

from  place  to  place.    The  night  is 


Pro.  W.— JiMfroIii 


,  the  favorite  time  for  fish-spearing,  a  vm-M^A^utniimwadt 
fire  bemg  made  on  a  bed  of  wet  sand 


and  stones  in  the  bottom  of  the  canoe.  The  natives  also  carry  torches 
of  inflammable  bark;  this  mode  of  fishing  is  common  in  Korth  America 
and  in  t^tlaad,  called  "burning  the  water"  in  the  former,  and  "  leis- 
tering "  in  the  latter. 

'*E.  Brough  SiuHb,  "Al)origiiiw  of  Victoria,"  toI.  i,  p.  304,  Fig.  71-74. 

'»  Wd.,  vol.  i,  p.  305,  Figa.  75, 76. 

"'  TUd.,  vol.  i,  p.  308,  Kg.  85. 

>"  JWi,  vol.  i,  Figs.  pp.  69,  70,  and  i,  308,  Fig.  84. 

«>>;»id.,  Tol.  i,  p.  304,  Fig.  68,  audi,  336,  Fig.  141. 

'"ZWJ.,  vol.  i,  p.  306,  Fig.  77,  78. 

i^IUd.,  vol.  i,  p.  30i!,  Figs.  79,  80,  p.  337,  Fig.  144  tt  al.  See  also  PL  It,  and  pp.  33-5 
NilMn's  "  Stone  Age." 
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The  large  spear  of  the  AnstFalian,  not  to  be  thrown  but  ased  as  a 
pike,  U  as  much  as  13  feet  io  length,  the  head  of  hard  wood,  the  shaft 
of  lighter  wood,  and  as  large  as  the  wrist.  The  Anstraliaus  sl80  nse  a 
forked  spear,  bobo,  to  secnre  eels  and  snakes  alive."*  The  turtle  har- 
poon, like  the  hippopotamus  harpooa  of  Africa,  has  a  head  detachable 
&om  the  shaft  To  the  head  is  attached  a  rope,  on  the  other  end  of  which 
is  a  baoy.  The  harpoon  for  the  dugong  has  a  bone  head  4  inches  long 
and  covered  with  barbs.  It  becomes  detached  from  the  shaft  after  strik- 
ing; the  cord  attached  to  the  spear-head  has  no  float,  but  is  secured  on 
board  the  canoe.  The  simplest  form  of  flshspear  is  a  long  sharp  stick 
used  ID  gigging  fish  in  water-boles.'" 

The  spears  in  the  Kew  Zealand  department  were  all  of  wood.  Some 
were  simply  pointed  poles  of  bard  wood;  others  had  carved  heads  with 
pyramid^  points.  The  spear  is  not  a  favorite  weapon 
of  the  Maoris ;  in  fact  is  said  to  have  been  laid  aside. 
The  beads  of  the  spears  are  anderstood  to  be  a  coDven- 
tional  representation  of  the  hnman  tongue  throat  ont. 
That  shown  in  Fig.  95  is  destitnte  of  ornament ;  Fig. 
90,  called  by  the  natives  taiaka  kwra,  has 
suspended  tufts  of  dyed  hair. 

The  styles  of  ornamentation  peculiar  to 
New  Zealand,  New  Guinea,  and  Fyi  are  re- 
ferred to  by  R.  Brougb  Smith.™ 

The  harpoon  of  the  Andaman  Islander"* 
is  shot  from  a  bow,  and  baa  a  detachable 
bead  with  a  connected  cord,  which  is  held 
by  the  archer. 

The  apears.  already  considered  are  made 
of  wood,  although  the  use  of  the  tail  of  the 
sting-ray  by  the  Fyians  and  of  bone  and  ob- 
sidian bytheAostralianshavebeenincident- 
ally  mentioned.  Materials  iu  great  variety 
have  been  used  for  the  heads  or  barbs  of 


Stone  spear-beads  were  shown  in  theSonth 
Australian  department.   They  were  obtained 
Tio.  »s.~jf<wH  fro"!  the  northern  part  of  the  island  near  Yv>.M.-Maoritptor 
-DodM^Mi-.    jieiviiie'a  Island.    They  are  genuine  speci-       miahatura, 
mens  of  the  stone  age,  which  does  not  represeut  a  specific  time  bat  a 
grade  of  civilization.    Consideration  must  also  be  had  to  the  absence  of 
metals  in  some  localities.    The  stone  spear-heads  are  chipped  to  shape 
and  lashed  to  reed   shafts  with  sinews,  or  with  fiber  obtained  from 
loots.    The  reeds  are  6  feet  long  and  the  beads  from  4  to  6  inches. 

The  spears  of  the  Solomon  Islanders  are  tipped  with  sharp  flints ;  those 

of  the  Admiralty  Islanders  areof  obsidian  lashed  to  the  shaft  and  coated 

»°  AboriKinea  of  Victoria,  vol.  i,  p.  307,  Fig.  »2. 

■-/Wit.ToLi,  pp.  296,297. 
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■with  gam.  The  Mexican  apears  were  pointed  with  obsidian.  The  ob- 
sidian spear-heads  of  the  Papuans  excited  the  surprise  of  Schoaten,  an 
early  navigator  in  those  seas;  he  remarks 
that  they  had  "  long  staves  with  ver;  long, 
sharp  things  at  theends  thereof,  wliich,  as 
we  thoaght,  were  flnoes  of  black  fishes,"" 
The  aborigines  of  the  Canaries,  a  race  <tf  Af- 
rican origin,  when  first  discovered,  nsed 
hatchets,  knives,  lancets,  and  spearheads 
of  obsidian,  and  axes  of  greeo  jasper. 

The  lances  found  in  the  upper  Rtrsta  dur> 
ing  the  excavations  at  Hissarlik '"  were  of  a 
very  hard  black  or  green  stone.    The  apear 
of  the  Sorthem  American  Indian  waa  for- 
merly of  stone  or  fiint,  hut  is  now  of  steel,'" 
We   may  refer    in   a  single  gronp  to 
k  Aur  tliosc  spears  which  are  tipped  with  animal 
material,  bone,  born,  shell,  shark's  teetli, 
claws  of  beasts  and  birds  (such  as  of  the  kangaroo,  cassowary,  or 
emu),  and  the  tail  of  the  sting-ray.    lu  the  times  of  Hei-g 
odotua  and  Strabo,  African  speara  were  headed  with  the  1 
sharpened  horns  of  antelopes,'"  and  the  practice  still  ob-  ' 
tains.  '•*    The 


4B 


'^^ 


^ 


Canary  Isl- 
anders, when 
discovered,  in 
the  fourteenth 
century,  had 
spears  and 
digging-sticks 
tipped  with 
horns. 


Fin.  DM.  — WMdxK 


Flo.  08.— Bonii  tjMar-htadt  and . 


Fig.flSshows  ^I^'b^ 

two      Kaj&k     OoianMa. 


spearheads  and  a  hook  of  bone,  exhibited  in  the  Greenland  section  of 
the  Danish  department.  The  upper  one  is  cat  down  so  as  to  leave  barbs. 
The  next  beneath  it  has  an  iron  tip  riveted  to  the  hone.  The  lower  ex- 
ample is  a  bone  hook  about  2  inches  across.  Barbed  harpoons  of  bone, 
ftom  a  Scanian  bog,  Sweden,  ftom  a  cave  in  Perigord,  and  from  Terra 
del  Fnego,  are  shown  in  Kilson's  "Stone  Age."'" 

■•>  puTuliaa,  vol.i,  p.  95. 

i»i  "  Schliemuin's  Troy,  Ac.,"  p.  79. 

■''Dr.  Abbott  in  Smlttitaniitn  Report,  1975,  pp.  269,  874. 

""  Herod.,  vii,  69-71.    Strabo,  xvi,  4,  9,  11. 

"**  Anderaioii,  p.  15, 

■■Tylor,  p.  1£J3,  «tid  DotejNUrix. 

"PUte  iv,  Figa.  69,  70,  72. 
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Fig.  99  is  a  flab-spear  head  of  wood  -with  incurved  points  or  barbs  of 
bone ;  the  binding  is  of  cherry  bark.    These  books  are 
used  by  the  Makahs  and  other  Sorthwestem  Indians. 

Fig.  100  isaflRh -spear  of  the  Chookcbees(TMhucI:focAie«) 
of  Kortheast  Siberia.  It  has  a  long  stout  shaft  of  pine 
vood,  only  one-half  the  length  of  which  is  shown.  The 
head  consists  of  two  baleen  prongs,  on  the  ends  of  which 
are  lasbed  two  incurred  points  of 'ivory,  forming  barbs. 
The  same  style  of  flsh-spear  is  osed  by  the  Yoncon  In- 
dians of  the  Mackenzie  Biver  conntry.'"  The  Faegan 
flshing-epear  is  10  feet  long  and  has  an  octagonal  shaft 
with  a  bone  head  7  inches  in  length,  with  a  single  barb. 

The  National  Mnsenm  in  the  Oovernment  Building 
bad  specimens  of  whale  and  seal  lances  from  Siberia, 
Alaska,  and  G-reenland. 

Fig.  101  is  a  seal-spear  IW)m  the  Cbookcbees  of  ITortb- 
eiast  Siberia.  It  has  a  long  spliced  pine-wood  handle 
and  movable  point  of  bone  with  a  metallic  tip. 

Harpoons  with  movable'"  and  immovable  points'*  are 
sbowD  in  Sven  Kilson'a  "  Stone  Age,"  edited  by  Sir  John 
Lnbbock. 

Fig.  102  is  a  whaling-lance  fh>m  the  Pouook  Eskimo  of 
Alaska.  It  is  pointed  with  a  portion  of  a  marrow-bone 
cat  off  obliquely  so  as  to  afford  a  long  cutting-edge.  The 
batt-end  has  a  flattened  piece  to  fit  the  throwing-board, 
which  will  be  shown  presently.  The  piece  on  the  side  is  a  '!?vl^*V»*f*«* 
spur  or  button  to  prevent  the  spear  penetrating  the  whale 
too  &r.    The  Ostiaks,  Cbookchees,  and  Keriaks  secure  the  same  end 


'''"''tii^^^^'^^^JIiX^^^^^^^^^^^t!^^ 


Tia.  101— 5(aMp*ar  b/Uu  CI,ootclitat,!fortlitaH  Siberia. 

by  binding  the  shaft  with  raw  sea-lion  hide,  which,  drying,  forms  an  im- 


FiQ.  tOl^WJiolingJane*  efAtaOa  EObm. 

movable  ridge.    Fig.  103  is  a  whaling-lance  of  the  Greenland  Eskimo. 
>"  SmitbaoDiaa  Beport  for  1866,  p.  324. 
1"  <■  Stone  Age,"  Plate  lii,  Figi.  S3,  53  (for  bladdeT  itpean). 
» Aid.'  Plate  iii,  41,  50,  61 ;  Plate  iv,  69, 12  (bone  tip*  and  bone  tipped  with  atone). 
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It  has  an  iron  snow-rest  at  the  end  of  the  wooden  stock ;  tbe  sbaft  is  of 
iron  and  lias  a  walrns-ivory  jwint,  which  comes  free  of 
the  shaft  when  the  wliale  is  struck.  The  shaft  is 
dragged  by  the  whale,  and  a  float  may  be  secured  to 
the  end  of  the  thong.  The  thongs  for  the  Eskimo  har- 
poons are  made  from  the  skioa  of  a 
large  species  of  seal.  Incisions  six 
iuches  apart  are  made  completely 
arouud  the  body  and  the  rings  of  hide 
removed  like  so  many  hoops.  These 
are  then  cat  spirally  into  thongs  of 
a  length  equal  to  the  circumference 
of  the  body  at  the  part  multiplied  by 
the  number  of  times  the  width  of  the 
thongs  goes  into  6  inches.  Fig.  104 
is  another  whaling-lance  of  tbe  Green- 
land Eskimo.  It  baa  a  long  bone  ra^d 
for  the  attachment  of  the  mova- 
ble bead  which  comes  entirely  free 
of  the  shall,  but  is  held  by  tbe  thong. 
The  sbaft  has  a  snow-rest  at  the 
btttt. 

The  Makab  Indians  of  tbe  N^orth- 
west  Coast  use  a  lance  aud  seal-skin 
buoy  in  capturing  tbe  great  bow-bead 
whales  of  the  Faci&c.    Fig.  105  shows 
tbe  buoy,  rope,  and  lance-bead.    Tbe 
bead  is  placed  on  tbe  end  of  a  long 
forked  pole  and  comes  off  the  shaft 
after  the  whale  is  stmck.    The  buoy 
is  made  of  a  sealskin  stripped  ofT  en- 
tire, sown  up  at  tbe  ends, 
and  inflated.    The   lance- 
,     bead  is  of  shell  with  wal- 
\    rns-iTory  barbs  and  point 
\  secured  with  sinews  and 
I  pitch.     Tbe    rope    is     of 
I  spruce  root  roasted  in  tbe 
^  ashes,    pounded,    irayed, 
^    and    twisted.     Fig.     106 
shows  the   seal  and  fisb- 
^    spear  of  the  Eskimo  of  Ko- 
n  p  diak,  Alaska.     It  has  a 

a  IJ     long  slender   ornamented 

__  „  staft  and  movable  barbed  fw  iw.-w*o«noj«ii- 

'"^  ••'-'""'•'** '*-'*^  point    Tbe   Bbaft  las  ^   <r'^i-^^ir 
bladder  float  and  an  ivory  knob  to  limit  the  penetration  of  the  spear. 
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The  bird-spear  of  the  Greenland  Eskimo  has,  besides  its  main  poiat, 
several  supplementaiy  points  at  some  distance  firom  the  end  of  the  spear. 
It  has  an  inflated  bladder  to  prevent  its  sinking  in  the  water. 

A  namber  of  dif-  ' 
ferent  Polynesian 
weapons  are  made 
with  shark's  teeth 
lashed  to  wooden 
dobs  or  lances. 

Fig.  107  is  a  spear-  Tta.ll».—Lmn*taiandmdliwit.BraiAOetumlna. 

head  exhibited  in  the  Philippine  Islands  section  of  the  Spanish  department. 
The  Eiogsmillaud  Marquesas  Islanders  also  arm  theedges  of  their  spears 
with  sharks'  teeth,  binding  them  to  tbe  shaft  with  sinnet,  tlie  plaited  fiber 
(cmV)  of  the  cocoa-nut.  One  from  the  Kingsmill  Islands  has  over  200 
teetb  in  a  row,  the  shaft  being  of  light  wood  and  15  feet  long.  A  spear 
from  the  Philippines  had  72  teeth  in  a  row.  A  saw  is  made  on  the  same 
principle  by  the  Aastralians ;  flakes  of  obsidian  or  qnartz,  aboat  the 
size  of  a  qoarter-dollar,  are  inserted  in  a  grooved  stick  of  gam-tree  wood 
and  i^tened  by  gam  from  the  grass-tree,  commonly  known  as  "  black- 


no.  IM.— Seal  and /Ith  ip4ar,  Sodiak  Eikimo,  Alalia. 

boy "  gam.'"  Javelins  of  Iwne  or  wood  with  longitudinal  grooves,  in 
vhich  are  inserted  flint  flakes,  are  shown  by  Kilson.'" 

The  spear  of  the  Tonga  Islands  is  barbed  with  the  tail  bone  of  the 
sting-ray ;  the  same  bone  is  used  on  the  prongs  of  the  Tahitian  trident. 
The  barbs  are  not  fastened,  bnt  are  slipped  into  sockets  just  tight  enough 
to  bold  thetn  until  they  are  thrust  into  the  body,  when  they  become  de- 
tached and,  from  their  barbed  character,  work  deeper  and  deeper  into 
the  wound. 

We  have  considered  wooden  spears,  and  those  with  stone  and  bone 
beads,  and  incidentally  some  other  materials.  We  now  come  to  metal, 
the  material  of  all  the  best,  and  which,  once  adopted,  is  not  ftgain  laid 
aside. 

Spear-heads  of  copper  were  shown  among  the  Indian  implements 
from  Wisconsin.  Copper  preceded  iron,  being  found  native  and  mal- 
leable. Copper  and  bronze  implements  are  among  the  articles  recov- 
ered from  the  Egyptian  tombs,  the  tnmnli  of  Assyria,  and  the  excava- 


""Wood,  voL  u,  p.  36. 


"  Stone  Age,"  pL  vi,  Fig*.  184,  &, 


:^^- 
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tions  of  HiBsartik."*  The  Bpeara  of  the  Peravians"*  were  tipped  with 
copper  or  bone,  and  those  of  the  Inca  lords  mounted 
with  gold  and  silver. 

The  Philippine  lalands  were  represented  in  the  Spanish 
Goverament  building,  and  had  a  aheaf  of  spears,  among 
which  were  the  iron  weapons,  Fig.  108.    One  of  these  has 
a  sword-blade,  and  a  number  of  ferrules  to  prevent  the 
tang  from  splitting  the  shaft.    Another  spear  has  two 
barbs,  and  athird  one  has  alanceolat«  head.    The  trident, 
Fig.  110,  was  also  shown  in  the  same  collection.    The 
mora,  or  cross-bar,  to  limit  the  penetration  of  the  spears, 
shown  in  the  Boman  ven<d>uliim  or  hog  spear,  does  not 
seem  to  be  in  common 
use  in  the  Orient.    The 
Japanese  have  as  many 
as  14  hinds  of  spears, "' 
perhaps  more. 

Fig.  109  is  a  three- 
pointed  spear  from  Tim  or, 
shown  in  the  collection 
from  the  Portuguese  col- 
onies. It  has  three  sim- 
ple points,  the  onter  ones 
being  on  the  ends  of  a 
cross-bar  slipped  over  the 
middle  prong  and  bent 
forward.  The  Philip- 
pine trident,  Fig.  110,  is 
nsedfor  fishing,  bat  the  n- 
laQoon  pirates"^  use  a 
bilUrcated  spear  with  re- 
treating barbs  to  catch 
men  by  the  neck.  The 
three  -  pointed  spear  is 
found  in  many  widely  sep- 
arated parts  of  the  world, 
and  is  mentioned  in  the 
history  of  the  Saracen 
conquests,  particularly  in 
one  of  the  feats  of  AU. 
Fig.  Ill  shows  three 
uhm  nn<"  1/  oxt  spears  of  the  Island  of  _.   ,„    ,  »  ^  ,«  — ™_r 

"^  Timor.    They  show  the 

same  tendency  as  to  shape  as  the  halberds  and  lances  of  the  middle 

in  'I  Xroy  an<i  its  BemaiiiB,"  p.  330.     '"  "  Conqaest  of  Peru,"  vol,  i,  p.  73. 

i»  Siebold'B  "Nippon,"  voLii,  pL  6.    ">  Belcher's  "EHtem  Archipelago,"  voL  i,  p.SSS. 
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agea.     The  weapons  of  Timor  and  of  the  PhilippiDes  are  very  similar,  as 

might  have  been  anticipated. 
The  A&ican  spears  show  a  great  variety.    Over  the  large  portion  of 

the  continent  iron  is  either 

pleotifiU  or  readily  accessi- 
ble by  means  of  the  native 

traders.    The  metallurgic 

process  is  a  direct  one  from 

the  ore  and  the  product  la 

a  steel.     Weights,  shapes, 

and  sizes  of  the  weapons  dif- 
fer greatly.    The  Bongos  of 

the  Upper  Xite"*  are  skillful 

blacksmiths  and  make  excellent  lances,  especially  considering  the  erode 
character  of  their  tools. 
The  spears  of  the  Niam- 
niams  and  Monbuttoos'^ 
are  of  a  hastate  shape,  and 
their  weapons  all  have 
riG.iio.-7VifrKo/tt.PAi«pp(n«..  blood  grooves,  which   dis- 

tingoisbes  them  from  the  weapons  of  the  Bongo  and  Mittoo.    The  Man- 

ganji  spear'"  is  sometimes  made  with 

a  paddle  or  dibble  at  the  end  of  the 

handle,  and  is  weighted  withiron  rings. 
,^e  spear  uf  the  Kanemboo  infantry 

soldier  of  Borneo  is  7  feet  in  length, 

and  armed  below  the  head  with  a  nom- 

berof  hook-shaped  barbs.    The  Abys- 

siniau  spear  is  seven  feet  long  and  has 

four  grooved  sides.    It  is  used  either 

as  a  pike  or  a  javelin.    The  natives 

have  also  a  way  of  throwing  it  at  close 

qoarters    by  letting    the   shaft  pass 

throngh  the  hand  and  catching  the 

batt-end.    The^bark  of  a  young  tree 

being  removed,  the  wood  is  seasoned 

by  flre,  greased,  then  hung  in  the  sun 

to  obtain  the  desired  color. 

The  hippopotamus  spear  of  the  Zam- 
besi"* is  a  beam  foar  or  five  feet  long 

armed  with  a  spear-head  or  hard-wood 

spike  covered  with  poison.    The  spear  tia  iu.—apian  qf  nmw. 

U  saspended  ihjtn  a  forked  pole  by  a  cord,  which,  coming  down  close 

"»  SehweiDTarth'B  "Africaj"  vol,  1,  p.  2t«. 
'"  /Wd.,  vol.  ii,  p.  27. 
"■  LivfngBtone'B  "  Zombeii,"  p.  532. 

'"LlvingBtone'a  Zambeiti,  p.  107;  Bakei's  Isnuilia,  PI.  opp.,  p.  13B.    (J^QOqIc 
8.  His.  51 18  ^ 
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to  the  patli  frequented  by  the  animals,  is  held  by  a  catch  and  is  set 
tree  when  the  animal  treads  upon  it.  The  Banyal  of  the  Zambesi  have 
a  hippopotamus  spear  with  a  wooden  shaft,  iron  head,  and  weighted  with 
Btooes;  lilte  the  former,  it  is  suspended  orer  the  track  of  the  animals. 
The  Fans  of  the  Gaboon  have  a  similar  contrivance.  The  DAr  tribe  pre- 
pares a  similar  spear,  but  the  hanterclimbs  a  tree  and  drops  it  upon  an 
elephant  passing  beneath.    The  elephant  spear  of  Cuyoro  is  similar. 

The  hippopotamus  harpoon  of  the  Zambesi"°  has  an  iron  head  inserted 
in  the  end  of  a  long  pole  of  light  wood.  The  head  has  a  stont  barb  aud 
becomes  detached  from  the  shaft ;  the  rope  attached  to  the  head  nnreels 
from  the  shaft,  and  when  it  has  all  run  out  the  shaft  acts  as  a  float  to 
indicate  the  locality  of  the  auiinal.  An  inflated  bladder  is  somotimes 
used  as  a  float.  The  rope  is  made  from  the  bark  of  the  mflota,  an  umbra- 
geous hibiscus.  The  naniram  Arabs  use  a  float  of  ambatch,  an  extremely 
light  wood.  The  MaUobabs  of  Lake  Ngami'"  attach  the  rope  to  the 
head  by  a  large  bunch  of  loose  strands,  which  cannot  be  cut  clean  off 
by  the  teeth  of  the  animal.  A  rope  of  palm  leaf  is  attached  to  the  shaft, 
and  is  coiled  up  in  the  boat 

The  turtle-s{>ear  of  the  Central  American  Indians  is  a  heavy  palm-wood 
staff  with  a  notched  iron  peg  at  the  end,  and  twenty  fathoms  of  ailk- 
grass  line  attached. 

The  attegai,  the  hurling  spear  or  javelin  of  the  Kafirs,  was  shown  in 
the  Cape  of  Good  Hope  collection.    It  is  a  very  formidable  weapon  in 


Fio.  111.— Sidr  ruH^aif. 


the  bands  of  this  athletic  and  untamed  people.  The  people  of  "  the 
Cape"  say  that  the  Kafirs  are  the  remains  of  the  lost  "  ten  tribes  of 
Israel,"  and  have  fought  their  way  all  down  through  AfHca.  Their  asse- 
gais lire  made  ttom  native  iron,  have  woodeu  shafts,  and  are  decorated 
with  tufts  of  cow  hair.  The  blaile  has  various  symmetrical  lanceolate 
shapes.  A  ridge  passes  along  the  centerof  the  blade,  which  is  concave  on 
one  side,  convex  on  the  other.  This  shape  is  intended  to  give  rotation  to 
the  weapon.  The  bead  of  the  assegai  is  about  the  size  of  the  blade  of 
a  tablc-knitc,  and  has  a  tang  which  is  inserted  by  burning  it  while  red- 
hot  into  a  shaft  of  assegai  wood  {CurtUia  jagmea),  which  resembles 
mahogany.  The  two  parts  are  secured  by  lashings  of  raw  hide,  which 
contracts  in  drying  and  holds  all  firmly.  The  assegai  is  the  main  weapon 
of  the  Kafir,  and  with  it  he  kills  his  cattle,  skins  them,  and  outs  them 
ap ;  with  it  he  also  car\'es  his  clubs,  spoons,  dishes,  pillows,  and  milk- 


'■■Xivingatone'i  Zanibwl,  p.  44. 


"  Wood,  ToL  i,  p.  3 
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potB,  aod  stiavea  hia  head — or  rather  that  of  hia  Mend.      I 
His  other  weapon  is  a  clnb ;  he  does  not  ase  the  bow  and       ' 

UTOW. 

The  Bechnana  aasegait^  have  cniel  barbs  on  their  shafts, 
bein^  originally  forged  square  and  the  barbs  made  by  cut- 
ting and  raising  the  comers.  The  atsegai  of  the  Damaras  has 
a  broad,  leaf-shaped,  soft-iron  blade 
*  a  foot  in  length}  it  has  a  strong  han- 
F».  iij>-«™r  Zri^i^nt.  *^^  o"  ""^"^^  «  a  flowiug  ox-taiL 

iiuio.  The  spear  of  the  Gran  Chaco  In- 

dian of  La  Plata  is  15  feet  long ;  it  is  his  princii>al  war  weapon, 
aodia  also  nsed  as  a  vaalting-pole  in  mounting  hishorse.    The 
Faexain  throwing-spear  is  shorter  and  has  a  row  of  barbs  down 
one  sidev 
The  harpoon-point  of  native  copper,  with  nnilateral  barbs,  is 
shown  in  Fig.  113.    It  is  from  the  Atnaca  of  Cop- 
per Biver,  Alaska.    The  harpoon  used  by  the  Ahts   „ 
of  Vanoonver's  Island  in  whale-fishing  has  a  yew   ? 
handle  ten  feet  long,  on  the  end  of  which  is  a  de-  s 
tachable  iron  barbed  blade;  it  has  a  line  of  deer  L 
sinews  connecting  with  the  main  cord  of  cedar-   3 
bark  twine  laid  np  into  a  rope  and  having  a  num-  | 
ber  of  inflated  seal  skins  attached.  | 

The  flsh-spear  of  the  Frobisher  Bay  Eskimo,  '^ 
Fig.  114,  has  a  point  of  iron,  and  incurved  barbs  | 
made  fix)m  sharpened  nails  set  in  flexible  bone   I 
prongs,  which  are  lashed  to  the  short  pine-wood  'I 
handle.    Fig,  115  is  the   I 
salmou  spear  of  the  Pas-   7 
samaqaoddy  Indians.  It  | 
has  a  long  stout  shaft,  ' 
wooden  prongs,  and  iron 
point. 

Norway  sent  some  rel- 
ics of  the  past,  the  hal-      . 
herds  and  lanves,  Fig. 
116. 

Throwing-sticks    are 

need  in  many  parts  of 

[  the  world  to  increase  the 

power  of  flight  of  the 

spear  by  extending  the 

radius  of  the  arm   iu 

""^  "iviiSIl^  throwing.     The  throw- 

a^EiMma.  Fia.us.— Vmuvianiaacnii.  stick  of  the  Australians, 

'"Wood.ToLi,  p.3i4r      '  ^^  ~  ~^ 


• 
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called'  by  them  Wummerak'"  midlah,  meera,  kur-wuk,  is  a  stiok"*  about 
three  feet  long.  I'he  spear  lies  along  the  artn  and  the  stick,  it«  rear 
end  being  against  the  prong  on  the  outer  end  of  the 
latter.  The  butt  of  the  spear  haa  a  Rouket  for  the 
tooth  on  the  end  of  the  stick.  This  is  sometimes  a 
tooth  of  a  kangaroo ;  in  other  cases  of  bone  or  of 
wood.  The  form  of  the  wummerak  rariea  in  difler- 
ent  parts  of  the  island,  being  sometimes  a  mere  stii-k 
Tith  a  swelled  handhold  at  one  end 
and  the  prong  at  theother.  Other  spec- 
imens show  flat  boards,  leaf-shajied  or 
tapering.  It  is  of  hard  and  elastic  wood, 
and  heavy  enough  to  be  used  as  a  club 
at  close  quarters.  The  spear  is  quiv- 
ered like  the  Kafir  assegai  iu  throwing, 
and  undulates  Uke  a  thin  black  snake 
in  its  passage  through  the  air.  It  is 
also  thrown  uaderhaud,  skimming  and 
ricocheting  on  the  ground.  Figs.  117 
and  118  are  throwiiig-sticks  of  South 
Australia  and  Victoria,  showu  in  the 
Main  Bnilding. 
Fig.  119  shows  the  way  of  osing  it 
The  plan  reminds  oue  of  the  Span- 
ish method  of  knife- thro  wing,  in  which 
the  fore-arm  and  hand  are  used  as  the 
projector,  the  kuife  lyiug  in  the  baud, 
which  is  extended  putm  upward. 

Although  the  plan  of  bending  the 
spears  in  throwing  does  not  appear  to 
be  universal  in  Australia,  it  is  some- 
times adopted  to  increase  the  force  of 
the  projection.  The  Pi'lew  Islanders 
use  a  throwing-stick  about  two  feet 
long  to  hold  the  butt  of  the  spear,  which, 
in  throwing,  is  l>ent  by  the  left  hand 
until  it  is  nearly  doable.  The  spear  is 
FK,.  m.^s«ar4Sro^«g  released  by  tholefthaud  simultaneoosly  ^'^^Tlt 
ititkM.  Av-ud  AminUia.  ^ith  the  swecplug  motion  of  the  right  '"™''  '»"»«™'««- 
hand  aud  arm.  The  Punipurus  of  the  Amazon,'"  unlike  all  the  other 
tribes  of  the  region,  have  neither  blow-gnn  nor  bow,  hot  project  their 
arrows  by  means  of  a  throwiug-stick  {palkela).  Like  the  Australian 
and  American  implements  it  has  a  projection  at  the  end  to  hold  the 


•"  Rai^klioiiees'K  "AiiBtraliB,"  p.  433. 
■"R.  Urough  Smith,  "Aborigiuea  of  Victoria,"  Tol.  i 
p.  33a,  Figa.  146, 147. 
•"Wallace's  "Amatoa,"  p.  514. 


pp.  308,  309,  Fig&  B8-d3,  and 
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batt  of  the  arrow.  The  middle  of  the  arrow  and  the  handle  of  the  pai- 
keta  are  held  in  the  right  haud,  and  the  arrow  is  projected  as  from  a 
ding.    The  natives  are  very  skillful  with  it. 

The  throwing-boanlH  used  by  the  Xorthwestern  Eskimo  and  Indians; 
are  shown  in  Fig.  120. 
They    resemble   the 
8i>e»'-ca8ter8    {xuiatla- 
Ui)  need  by  the  Aztecs 

at  the  ti  me  of  the  Span-  w  3 

ish  cooquest.    On  the  fio.  iw^^tufrowon  ttrewdHjJifct- 

uoral  monameuls  of  Mexico  the  gods  aro  generally  represented  as  asing 
the  stick  to  throw  the  javelin.  The  Mexican  stick  most  resembles  the 
upper  one  in  Fig.  118.  Some  other  Eskimo  throwing-sticks  have  pro- 
jections against  which  the  butt  of  the  spear  is  placed;  and  others  (see 
the  lower  in  the  figure)  have  holes  for  the  tnU  end  of  the  spear. 

The  Bomans  used  the  amentum  {cf.  habena),  a  thong  fastened  at  the 
center  of  gravity  of  the  javelin  to  hurl  the  weapon.  It  is  mentioned  by 
Livy  and  Ovid.  By  giving  the  thong  a  few  turns  around  the  shaft  a  ro- 
tary motion  could 
be  imparted  to 
the  javelin  in 
throwing.  The 
ansa  of  the  ansa- 
tahatta  was  a  sem- 
icircular strap- 
handle  to  a  spear, 
like  the  bow  on  a 
sword-hilt  The 
aclis  of  the  ancient 


1  attached  line  lor  recov- 


fio  lSlt—ThTeving-boardiii/\arthiralern£ilnnii>. 

Osci  was  a  ma88i%  e  spear  like  a  harpoon,  with  a 
eriog  it. 

The  natives  of  New  Caledonia  have  a  javelin  15  feet  long,  which  is 
discharged  by  a  plaited  cord  {ounep)  attached  a  little  behind  the  middle 
of  the  spear.  This  ounep  (otherwise  called  »ipp),  answering  to  the  amen- 
tum of  the  aucients,  but  superior  thereto,  is  a  plaited  cord  made  of  com- 
bined coir  fiber  and  fish-skin ;  it  has  a  knot  at  one  end  and  is  worked 
into  a  loop  at  the  other.  It  is  wound  around  the  spear-shaft  so  as  to  give 
it  a  rotary  motion  in  flying.""  When  a  apear  is  to  be  thrown  the  forefinger 
of  the  right  hand  is  put  into  the  loop,  and  the- man  balancing  the  weapon 
to  find  the  middle  takes  a  sailor's  half-hitch  at  a  point  behind  the  center 
of  gravity.  Throwing  the  spear  he  looses  his  grasp  at  once,  projecting 
the  weapon  by  the  cord,  which  becomes  detached  as  soon  as  the  t>ack- 
ward  poll  on  it  occurs,  leaving  the  cord  in  the  hand  of  the  thrower. 
The  ancient  amentum  was  attached  to  the  spear. 


"NiUon,  "Stone  Ago,"  p.  174. 


,;,  Google 
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v.— SmBLDS. 

Shields  were  in  force,  in  Philadelphia,  from  Africa,  Asia,  M'alaysia, 
and  AuRtralia.    They  were  of  grasa,  ratan,  hide,  wood,  and  other  niale- 
riaU.    Some  were  so  large  as  to  cover  tlie  person;  others  were  smaller 
and  intended  to  be  moved  to  intercept  a  weapon ;  others  still  were  luug 
uid  narrow,  used  in  parrjing  spear-thrusts. 
Beginning  with  the  South  of  Africa,  the  first  we  find  is  the  Zuln  shield 
in  the  department  of  the  Cape  of  Good 
Hope.    It  is  of  ox-hide  and  of  a  long  elliiv 
tical  shape.    The  color  denotes  service. 
Black  shields  are  for  boys;  white,  with 
mottlings,  for  warriors.    The  prevalence 
of  color  or  peculiar  markings  denotes  the 
regiment  to  which  the  warrior  belongs. 
The  shield  is  strengthened  by  a  vertical 
stake  at  the  rear,  which  forms  a  handle, 
and  projects  below  and  above,  where  it 
forms  a  rest  and  au  ornament,  respect- 
ively.   A  strip  of  black  hide  is  passed  in 
and  out  of  a  double  row  of  slits,  one  row 
on  each  side  of  the  stick,  showing  on  the 
fh>nt  of  the  shield  like  oblong  markings 
on  a  white  ground.    Standing  on  its  end 
the  shield  comes  up  to  the  warrior's  eyes, 
the  stick  to  the  crown  of  his  head.    The 
shields  are  the  property  of  the  chief,  and 
are  apportioned  to  the  deserving.    The 
shapes  of  the  shields  vary  among  the  dif- 
ferent tribes  of  what  may  be  called  the 
pio.  m.-Zuiu4hiM  </  cw-ftw..        Kafir  race.     Some  of  the  shields  have  de- 
pressions in  the  sides  as  if  a  piece  had  been  cut  out,  resembling  the 
mtfnte  or  sacred  shield  of  Numa,  which  was  supposed  to  have  fhllcu 
from  Heaven.    In  some  instances  the  depressions  in  the  sides  are  so 
great  as  to  make  them  hoar-glass  shaped.    The  Basnto  Kafirs"'  have  a 
curious  shield,  resembling  a  Itody  with  two  wings.    The  Bechnana  have 
a  shield  smaller  than  the  Zulus  and  cut  from  the  thickest  part  of  an  ox- 
hide.   The  Barolongs  and  Batlapis  hare  a  rectangular  shield,  edged  at 
top  and  bottom  with  two  rounded  wings. 

Passing  northward  and  reaching  the  latttade  of  Portuguese  occnpa- 
tion,  we  find  the  mat  shield  of  Angola,  Fig  122,  made  of  a  species  of 
grass  growing  commonly  in  many  parts  of  Africa.  The  same  style  of 
manufacture  is  shown  almost  all  aloug  the  Western  Coast — the  baskets 
and  mats  of  the  Gold  Coast,  for  instance.    The  grass  is  made  into  long 

■"Casolia'  "Baaatoa,"  pp.  63,  135,  136;  Livinggtone's  "Zanibeoi,"  PL  opp.  p.  40. 
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n^ls,  which  are  laid  spirally,  beings  interlaced  by  ratan  strips  which 
proceed  from  the  center  radially.  The  view  ahows  the  back  of  the  shield 
with  the  two  sticks  which  form  the 
handle.  The  shields  of  Londa-land, 
in  E^aatorial  Africa,  on  the  West 
Const,  are  made  of  reeds  plaited  to- 
gether. The  shape  is  obloDg-sqaare, 
5  feet  by  2.  The  Apono  shields  are 
circalar  and  of  basket-work.  The 
shield  of  the  Fans  of  the  Gaboon  '^ 
is  a  piece  of  hide  3  feet  long  and  2  J 
feet  wide  from  the  skin  of  the  ele- 
phant's sbonlder.  This  resists  all 
the  native  weapons:  axes,  spears, 
arrows,  or  even  ballets  iu  a  glancing 
direction. 

„.        „  ii  II      ^  L    _   J  Tm.Ki—lliiUhUld-tf  Angola. 

The  Egyptian  collection  showed 
a  nomber  of  shields  from  Central  Africa,  trophies  bronght  north  by 
Long  Bey  from  his  expedition  beyond  Khartoom.    Fig.  123  is  a  leathern 
conical  shield  with  a  handle  of  the  same.    It  is  2  feet  in  diameter ;  alti- 
tude of  cone,  H  inches.     It  is  made  of  os  hide  and  has  a  strong  leathern 
bioding.    It  is  ornamented  to  represent  basket-work.    Auolher  shield 
exhibited  was  of  giraffe  hide  and  Ifoot  in  diameter.    The  Koman  cUpeu» 
was  a  round  buckler  of  several  folds  of  ox  hide  covered  with  plates  of 
metal    and    sometimes    on    a 
wicker-work  foundation.    Fig. 
123  shows  the  strap,  answering 
to  the  Boman  balteva,  by  which 
the  shield  was  suspended  from 
the  shoulder. 

The  Dinkas  of  the  Upper 
Kile*"  use  an  ox-hide sliield like 
the  Kafirs.  It  is  cut  in  oval 
form  and  crossed  by  a  stick  se- 
cured by  being  passed  through 
holes  cut  in  the  thick  leather. 

Allied  to  the  shield  is  an  in- 

stmment     used     among     the 

Dinhasand  Niam-niams  forpar- 

rj'ing  clnbs  and  lances,  rather 

than  actually  covering  the  body. 

One  Dinka  instroment  looks 

BO  much  like  a  bow  that  it  has  been  mistaken  for  one ;  tLis  is  called  dang. 

Tfaeother  is  a  neatly  carved  piece  of  wood  about  a  yard  long  and  with 

afaoUow  at  themid-length  for  the  hand-grasp.    A  similar  parrying  shield 

"•Wood,  voL  i,  p.  G96.  '■'Schweiafurth'B"Afnc»,"  vol.  i,  p.  155. 
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18  found  in  Anstralia  (see  infra,  Fig.  134).  The  yjam-niaiDS  «Be  a  spin- 
dle-sbaped  wooden  implement  4  inches  broad  iu  the  middle  and  tapering 
to  a  point  at  each  end.  It  is  carried  in  the  left  hand,  a  handle  being 
scooped  out  of  the  center,  and  is  used  in  parrying  lances  and  spears  by 
meana-of  a  dexterous  twist. 

The  wooden  shield  of  Uganda  is  showD  in  Fig.  124.    The  wood  la 
soft,  ornamented  with  ratau  and  bound  with  leather.    It  is  2  feet  10 
inches  long,  2  feet  wide,  and  half  an  inch  thick.    The  wood  projects  in 
the  center  to  form  a  boss ;  the  handle  is  of  ratan.    A  basket-work  shield 
from  Uganda,  also  from  the  Long  Bey  collection,  is  shown  in  Fig.  125. 
It  is  made  of  cane  strips  sewed  together 
with  ratan  over  ribs  of  split  wood.    It  is  3 
feet  8  inches  long  by  15  inches  wide.    The 
edge  isbonndwith  raw-bide,  aad  in  the  cen- 
ter is  a  block  18  by  6  inches  with  a  handle 
cut  iu  it    It  is  tied  to  the  shield  with  rdtan, 


Fia.  n*.~WB<,dnnlatld,  CtntnU Afiiea. 

and  serves  to  strengthen  the  shield  as  well  as  afford  a  bold  for  the  hand. 

The  shield  of  the  Niam-niams""  is  plaited  from  the  Spanish  reed,  and 
is  of  a  long  oval  form  covering  two-thirds  of  the  l>ody.  It  is  plaited  in 
pretty  patterns  of  black  and  white  in  crosses  and  is  lined  with  leox>ard 
skin.  Inside  of  the  shield  the  native  carries  the  trumbash,  a  pecaliar 
missile  weajwn  with  blades  and  three  projecting  jKiiuts.    See  aupra. 

The  Monbuttoos  who  inhabit  the  territory  south  of  the  Niam-niams 
of  the  extreme  Upper  ffile  waters  have  a  wooden  shield  of  rectangular 


^Schweinfnrth's  "Africa,"  vol.  i,  p,  441 ;  vol,  ii,  pp.  a-11. 
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shape,  somewhat  like,  but  flatter  than,  the  Boman  scutum."^    The  nhield 
is  i  feet  by  2}  f^t,  half  an  inch  thick,  and  is  hewn  ont  of  the  solid  block. 
It  has  a  ridge-like  protuberance  across  the  middle  and  is  stiffened  and 
ornameDted  vith  traDsrerse  plates  of  cop- 
per and  rotang  twist.    The  shields  are  usu- 
ally decorated  with  tails  of  the  gniaearhog 
{PotamofAtertu),  and  are  invariably  stained 
black. 

The  shield  of  the  Kanemboo  negroes  in 
the  army  of  the  Sultan  of  Borneo  is'  about 
1  by  2  feet  and  of  an  oval  shape.  It  is  of  an 
extremely  light  wood,  which  grows  in  the 
shallow  waters  of  Lake  Tchad.  The  pieces 
of  which  it  is  made  are  bound  together  with 
strips  of  raw-hide  with  the  hair  on.  These 
straps  make  a  vandyked  pattern  across  the 
shield  and  around  its  edge.  The  Arab  shield 
of  Zanzibar'**  is  round,  18  inches  in  diame- 
ter, made  of  rhinoceros  hide,  and  worn  at 
the  back  from  the  left  shoulder.  The  Abys- 
sinian shield  is  made  of  buffalo  hide,  and 

its  convex  oater  surface  has  a  boss  in  the  Fi"-  m.-if<mft«Moo  wiwd<n  ihws; 
center.    It  is  ornamented  with  the  mane, 

tail,  and  paw  of  a  Hon,  if  the  owner  has  been  so  fortnnate  as  to  kill  one ; 
otbers  have  silver  or  brass  plates.  Around  the  shield  are  holes,  through 
which  passes  the  thong  by  which  it  is  suspended.  It  is  changed  so  as 
to  hang  by  a  different  hole  each  day,  in  order  that  it  may  not  become 
warped.  The  ynbian  shield  is  made  of  hippopotamus  or  crocodile  skin, 
and  has  a  central  projecting  boss  formed  of  a  separate  piece  of  skin.  It 
is  stretched  on  a  wooden  frame-work.  The  notches  in  \\a  i)erimeter  are 
a  fashion,  probably  the  remaining  impression  of  some  ancient  shape. 

The  shields  of  ancient  Asia  Minor  and  Assyria  and  the  modern  shields 
of  India  show  the  various  sliapes  and  materials  which  we  have  cit«d. 
The  large  shield  of  the  Assyrians,  used  at  sieges,  was  of  wicker-work  or 
hide;  it  had  a  curved  point  or  a  projection  like  a  roof.  It  was  held  by 
a  shield  bearer.'**  The  oblong  standing  shield  was  referred  to  by  Herodo- 
tas,  who  said '"  "  the  Persians  made  a  fence  of  their  osier  shields." 
The  Assyrianshadalsocircularbucklersofhide  or  metal.  The  oval  copper 
shield  found  by  Dr.  ^hliemann  in  the  excavations  at  Hissariik,'"  28  feet 
below  the  surface,  is  20  inches  in  length,  quite  flat,  except  a  raised  rim  and 
boss.  Herodotus  says'"  that  the  Carians  invented  the  handle  of  the 
shield,  previous  to  which  time  it  had  been  strung  by  a  strap  from  the 

'"Smith's  Diet,,  Gr,  &  Eom.  Antiq.,  London,  1875,  p.  1013. 

■"  BoscheDbergeT'B  "Voyage  Goand  the  World,"  p.  31. 

><°ni>d,  h.  viii,  1.  319.  327 ;  1  Samael,  svii,  7 ;  La^ord'a  Nineveh,  Pis.  vli,  viU. 

■*<  Herodotiw,  1.9,  c  61. 

■" Scblienutnn'B  "Troy  and  its  BeauinB,"  PI.  xiv,  opp.  p.  324.  ^ 

'"I.  i,  c.  m.  ,  ,,Cooglc 
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neck.  The  bucklers  nsed  daring  the  Trojau  war  had  wooden  handles.'" 
One  circular  shield  sbown  ^m  India  was  of  rhi- 
noceros hide,  IS  inches  in  diameter,  and  orna- 
mented with  circular  plates  of 
iron.  The  round  buckler  of 
the  Kurds""  and  Arabs  are  ' 
made  of  the  hide  of  tlie  hippo- 
potamus. The  Lepcha'"  (Sik- 
kim)  shield  is  of  cane  with  a 
tuft  of  yak  hair  in  the  mid- 
dle. The  aucient  Singhalese  ** 
shields  were  eometioies  cov- 
ered wiUi  plates  of  the  chauk 
shell  (TurbincUa  rapa).  This 
is  yet  used  aa  an  ornament  In 
some  parts  of  Malaysia.  It  is 
a  spiral  shell,""  the  fishing  for 
which  is  a  monopoly  on  the 
Chinese  coast,  and  is  rented 
like  the  pearl  flisUery.  The 
great  market  for  the  shellsis  iu 
India,  where  they  are  sawed 
into  rings,  and  worn  by  the  In- 
rio.  i3T.-Tromim  AMd  .^  tlian  womenontheirarms.lcgfi,  ^^^  m-iro«i™  mIoM, 

"""-^i"-  toes,  and  fingers.    In  Bengal        oy^  tf  n-mt,- 

the  shell  has  a  ceremonial  use,  and  is  buried  with  opulent  and  distin- 
guished i>ertionB. 

The  Malaysian  shields'"  are 
usually  of  wood.  Two  were 
shown  in  the  Netherlands  col- 
onies collection.  Fig.  127  is 
strengthened  against  spUtting 
by  transverse  strips  of  bamboo 
sewed  on  with  ratau.  The  wood 
is  half  an  inch  thick,  the  shield 
4  feet  loug  and  1$  inches  wide. 
Theothershield,  Fig.  128,  is  also 
of  wood,  and  belongs  to  the 
Dyaks  of  Borneo.™  The  shape 
is  somewhat  peculiar,  bfiug  nar- 
rowed m  the  middle  and  pointed 
Fio.  lit.— ZMUxen,  Mi.ieid.  puiiufwi*  iiiandt.  aboTC  and  bcIow.  Id  tho  exam- 
ple, the  wood  has  bindings  of  ratan  and  tufts  of  human  hair  set  in  the 
i"T Iliad,  viii,  193.  ="'  Bertolarri'a  "Ceyloa,"  m. 

'«•' Nineveh,"  vol.  il.  p.  886.  -  "'Raffle's  "JftTft,"  4to,  i,  PL  opp.  p.STA. 

i«*  Hnoker'a  "  IlimaUya,"  vol,  i,  p.  304.      ™  Wood,  vol.  ii,  pp.  476-76. 
«"  Teuntnt'B  "  Ceylon,"  vol,  i,  p.  500. 
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edges.    It  is  4  feet  Iodki  10  inches  at  the  widest  and  6  inches  at  the 
midlengtb.    Other  shields  have  beads  and  fdathers,  either  separately  or 
with  the  tufts  of  hair.    The  plain 
wooden    Bnr&ces  are  sometimes 
painted  with  geometric  figures. 

The  Philippine  Islands  collection  i 
had  a  number  of  shields — one  of  i 
hide  and  a  number  of  wood.  Fig.  ' 
129  is  a  buckler  of  hide  painted 
with  geometric  figures.  Figs.  130 
and  131  are  four  wooden  shields 
of  the  Philippines.  They  are  from 
3  to  5  feet  long  and  from  10  to  12 
inches  broad.  They  may  also  be 
classed  ampng  the  parrjiog  wea- 
pons, being  evidently  intended  to 
glance  ofT  arrows  or  spear  thrusts. 
The  shield  (Icahua^)  of  the  Ygor- 
rotes  of  the  Philippines  is  of  wood 
covered  on  the  edge  with  ratan, 
uid  is  19  inches  in  circumference.''* 
The  shield  of  the  Malakus  ■"  of  the 
Eastern  Archipelago  is  narrow,  of  " 
hard  wood,  bent  to  an  arc  shape, 
inlaid  with  bits  of  shell,  and  pro- 
vided with  a  single  handle  placed 
in  thecenter.  The  warriors  of  the 
Solomon  Islands  use  clubs,  spears, 

bows    and    arrows.     Their    oval  '^°-  iK.-WMidtn  thiddt.  Pkoippinn. 

shields  are  of  rashes  so  thickly  plaited  as  to  resist  arrows. 

The  Siamese  shield,  Fig.  132,  is  indebted  for  its  lightness,  stifTness, 
and  strength  to  the  bamboo.  It  is  5  feet  in  height,  20  inches  in  width, 
and  has  two  thicknesses  of  plaited  bamboo  splits,  inclosing  a  layer  of 
plantain  or  bamboo  leaves. 

The  Chinese  shield  (Fig.  133)  is  made  of  ratan  cane,  coiled  from  the 
center  outward,  and  interlaced  with  ratan  splits  proceeding  in  a  general 
radial  direction.  The  diameter  is  32  inches,  the  height  of  the  cone  8 
inches.  It  has  a  cross-bar  lashed  by  ratan  sphts  and  an  arm-loop  and 
hand-grasp  similarly  attached. 

The  Australian  shields  are  of  three  general  descriptions :  The  towerang, 
or  mulga  (Fig.  134),  which  is  light,  long,  and  narrow,  used  for  warding 
off  the  blows  of  spears  and  boomerangs  by  a  circular  twist  which  de- 
flects them  Irom  their  course ;  the  keilamon  {gee-am)  or  oval  shield,  which 
covers  tbe  person  more  or  less  perfectly  and  receives  tbe  impact  of  the 


"■JmgaT,  "  Philippines, "  p.  210. 

■"Belcher's  "Eastern  Aroliipelago,'' vol.  it,  p.  376. 


lyGOOgIC 


284       SAVAGE  WEAPONS  AT  THE  CENTENinAL  EXHIBITIOK 

weapon ;  and  a  smaller  shield  held  like  a  cdcket-bat  in  the  hand  by  a 
handle  at  the  end.  On  th'is  island  continent  ore  various  tribes,  with 
varying  dialects,  and  the 
names  i^f  the  shields  are  not 
the  same  iu  all  districts.  The 
names  mulga  and  geeam  are 
those  given  by  B.  Brough 
Smith." 

The  toweratig  {mulga)  or  par- 
rying shield  was  shown  in  the 
Victoria  section  of  the  Ana- 
tralian  department.  It  is  2^ 
or  3  feet  long  and  nsed  for 
fencing  off  the  blows  of  mis- 
siles hy  strikingthem  in  flight. 


Fib.  132.— Bontotwrrt  AMi  1/ 
Tia.iai.—  WBodm  iMOilt  of  tht  PhUippinf.  Siam. 

It  is  made  from  the  blue-gnm  tree,  which  is  relatively  hard  and  heavy, 
enahling  it  when  it  strikes  a  flying  weapon  to  swerve  it  from  its  flight 
without  too  great  a  strain  on  the  wrist.  The  hand-hold  is  cnt  ont  of  the 
solid  back  of  tlie  shield,  or,  when  the  material  is  tfain,  the  ends  of  the 
handle  piece  are  driven  through  the  front  of  the  shield  and  secured. 

The  size  given  by  R.  Brough  Smith  is  35  hy  5  inches,  and  he  states 

that  they  are  usuaJly  made  of  iron-wood  or  the  box-wood  of  the  colony. 

•"Aboriginea  of  Victoria,  Helbonrne,  1878,  pp.  330-334,, 

I      ,  .C.ooqIc 
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All  have  handholds,  made  ont  of  the  solid,  and  the  weight  is  from  2|  to 
3|  poanda.    A  variety  of  sizes  aud  some  variatlou  of  patteinB  are  shown 

iu    Figs.  113-129 

of  his  work."" 
The    hHIamon 

(gee-am),  -  or   war 

shield,  used  hf  the 

ahorigines  of  New 

Sonth    Wales,  is 

2   feet  loDg,    10 

inches  broad,  and 

usually  made  from 

a  soUd  block  of 

wood,  though 

sometimes  from 

bark.    The  de- 
pression  and 

hand  •  ifrasD    are 

*        *^„    ,  Fl0.133,-0Wn*Mrt«Wi./ftort«H»r».    {IntUU.I 

carved  oat  of  the 

wood.  That  shown  in  Fig.  135  is  made  from  the  wood  of 
the  gigantic  nettle-tree.  In  other  parts  of  Australia  the 
bark  of  some  one  of  the  numerous 
species  of  gum  is  bent  to  form  by 
the  application  of  heat,  and  a  han- 
dle or  arm-bow  is  lashed  on.  The 
shape  is  usually  a  long  oval,  but 
some  are  of  a  diamond  ^ape.  The 
bark  shield  is  called  mulabakka. 
The  Murray  Biver  blacks  make 
canoes,  by  means  of  this  bending 
process,  from  the  bark  of  the  tea- 
tree  {metateuca,  i.  e.,  black  and 
white),  and  from  various  species 
of  eucalypti. 

In  the  work  just  referred  to,*"  the 
larger  shield,  for  general   protec- 
tion, is  spoken  of  as  generally  made 
of  green  bark,  which  is  cmred  by 
su  nTpar^tig  laying  it  upon  an  earthen  mound 
£r*  "' -'"•*™-  of   the  required    shape,    covered 
with  hot  embers;  the  bark  is  laid  thereon  and 
weighted  with  stones.    It  has  a  hand  grasp  of 
the  original  wood,  or  one  is  inserted.    The  size  ^%iM'^^^s^ut  w-BfaT' 
is  38  by  10  inches. 

The  Victoria  section  of  the  Australian  department  showed  shields  uf 
"AborigiDed  of  Victorift,  Melbourne,  ISTS,  p.  300  et  tq. 
"Ihd., p.  3B2,  Figs.  131-139.  ,  ,_  GoOqIc 
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the  third  kind  (Fig.  136),  each  having  a  handle,  so  that  it  looked  like 
a  bat    Sach  a  shield  is  24  by  10  inches,  and  is  made  by  sbrinking  bark 
into  a  carved  shape  by  water  and  heat  and  stiffening  it  with  a  cross 
stick. 
The  wooden  shield  of  Western  Anstralia  is  shown  in  Smith's  work."* 
The  shield  of  the  Xoith  American  In- 
dian is  made  of  bnffalo  bide.    In  maklag 
it,  a  piece  of  bnll-boffalo  ekiu  is  selected, 
twice  as  large  a:S  the  shield  required.    A 
hole  is  dug  in  the  ground,  as  large  as  the 
future  shield,  and  a  smudge  of  smoke  of 
rotten  wood  is  made  under  the  skin,  which 
is  pegged  above.    As  the  skin  is  heated,  a 
glue  made  of  the  horns  and  hoofs  is  rubbed 
iu  hot,  which  causes  the  skin  to  contract, 
and  the  pegs  are  regularly  loosened  to  al- 
low it  to  shrink,  at  the  same  time  keeping 
it  stretched.    When  it  has  Imbibed  the 
necessary   qnanttty   of  glue,   and   has 
reached  the  dimensions  of  the  bole,  being 
twice  as  thick  as  in  its  natural  condition, 
it  is  ready  for  the  trimming  and  dressing 
which  complete  it  as  a  shield 

The  0aup^  Indians  of  the  Amazon*** 
nse  shields  of  wicker-work,  sometimes 
FHi.iB«.-iF«<t«rii.M,</7i««<o,^«.  covered  with  tapir  skin.    Sometimes  the 
'"^"-  hide  of  the  vaca  marina  or  sea  cow  is  used 

by  the  Amazon  Indians  for  making  shields ;  it  is  the  largest  animal  ac- 
cessible, and  its  skin  fills  the  place  occupied  by  the  rhinoceros,  hippo- 
potamus, and  elepliant  bide  in  the  torrid  regions  of  AMca. 
VI. — Bows  AND  ARROWS. 
Tbe  nse  of  poison  upon  arrows  by  savages  is  very  ancient,  and  is  yet 
found  in  many  distant  parts  of  tbe  world.  The  very  name  for  "  poison  " 
io  Greek  {toxieon) — and  the  Latin  is  similar — is  derived  from  tbe  word 
equivalent  to  "  arrow."  Commencing  oar  notice  of  bows  and  arrows  with 
South  Africa,  the  first  example  we  find  is  the  poisoned  arrow  of  the 
bo^esman,  or  bushman.*"  ^ 

' '  Bnt  block  M  death,  tbe  thin-foiged  bitter  point. 
That  with  the  worm's  blood  &te  did  ent  anoiut." 

Deatb  of  Paris.    (Eauthlv  Paradise.} 
This  arrow  is  iu  several  pieces;  the  bead  is  a  triangular  iron  platt 
inserted  into  the  end  of  a  short  section  of  reed,  which  slips  over  a  pieot 
«»  AboTi);mc8  of  Victoria,  Melbourne,  IWP,  p.  339,  Pig.  148. 
""Wallace's  "Amason,"  p.  604. 

"■'CasalU'  Baautoa,  xiv;  Llviugstone's  Tiaveli,  p.  169;  Baine'a  South  Africs,  pp. 
144,  15",  164.  ,  -  I 
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of  ostrich-bonB  socket  in  the  re«d-sbaft  of  the  arrow.  In  Bome  cases  the 
weapon  consists  of  as  roaoy  as  five  parts;  a  piece  of  iroiy  on  the  end  of 
the  sectioD  of  reed  and  holding  the  iron  point,  which  is  daubed  witli 
poiaoD.  In  each  case  the  glutinoas  poisoD  holds  the  iioD  tip,  and  the 
latter  comes  off  in  the  woand.  The  poison  ia  either  from  the  pntrified 
oocooDS  of  an  insect,  the  ^Icaa  or  ngaa,  of  Livingstone,  &om  the  poison 
gland  of  the  pnff-adder,  or  from  the  Euphorbia  arboreacens.  The  arrows 
are  carried  in  a  neat  quiver  of  bark  sewed  with  sinew.  The  bow  and 
qniver  are  slipped 
into  a  small  hack- 
skin,  the  neck  of 
which  is  tightly 
boand  round  the 
bottom  of  the 
qniver,  while  the 
legs  serve  as  belts 
to  swing  it  over 
the  shoulders.  The 
qniver  also  contains 
the  flre-stick  and 
mcking-tnbe  of  the 
bush  man. 

The  Kafir  does  not  use  the  bow  and  arrow,  althongh  he  suffers  from 
the  poisoned  arrows  of  the  bosjesman  and  fears  their  effects.  The  Kaflr 
weapons  are  the  assegai  and  kerrie ;  that  is,  javelin  and  club. 

The  Angola  arrows.  Fig.  137,  have  heads  of  steel  on  reed-shafts.  The 
metal  is  obtained  of  very  good  qaality  by  native  methods.  Their  spear 
and  javelin  heads  for  thrusting  and  throwing  are  likewise  tipped  with  - 
steeL  The  arrow-heads  shown  in  Fig.  137  are  bound  to  the  shafts  with 
raw  hide,  grass,  or  ratan.  The  arrow-head  (a)  is  like  one  form  of  the 
bo^eaman  arrow,  in  which  the  base  of  the  triangular  steel  piece  is  iu  ad- 
vance. 

The  poisoned  arrows  of  the  Zambesi"'  and  Mozambique  coiintries  are 
made  in  two  pieces,  after  the  same  general  plan  of  those  of  the  bushman 
of  the  south.  The  iron  barb  is  fastened  to  a  wand  of  wood  10  inches 
long,  which  slips  into  a  reed  shaft.  The  wood  below  the  arrow-head  is 
smeared  with  the  poison,  and  both  the  barb  and  the  stick  remain  in  the 
wonnd  while  the  reed  drops  off.  The  poison  is  obtained  from  a  species 
of  »trophantku».  The  bow  of  the  Zambesi  Maravi*"  is  intended  toact  as  a 
shield  as  well,  being  from  6  to  Sinches broad,  and  usedin  parrying  tlirasts. 

A  Central  African  quiver  brought  by  Long  Bey  is  shown  in  Fig.  138. 
Like  that  of  the  Gold  Coast  it  is  of  wood  bound  with  leather,  and  has 
tassels  of  the  same.  A  sheathed  kuife  is  attached  to  the  quiver.  The 
Niam-niams,'"  on  the  extreme  upper  waters  of  the  Nile,  do  not  ose  the 
bow  and  arrow.    The  Monbuttoo,*"  immediately  south  of  them,  on  the 


"■IJTiiigataae'B  "ZMnbed,"  pp,  109, 191, 
>"  Ihid.,  p.  6^3. 


*"Schweinfunb'e  "Africa,"  vol.  i 
"'  IbU.,  vol.  U,  pp.  103,  til. 


p.  9. 
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Welle  Biver,  have  both.  The  shafte  of  the  Monbattoo  arrows  are  of 
reeds,  aud  difler  from  all  others  of  that  vicinity  in  being  winged  with 
pieces  of  genet's  sldn  or  plantain  leaves.  The  bows  aie  over  3  feet 
long,  and  the  strings  made  of  a  strip  of  the  split  Spanish  reed,  which 
possesses  more  elastieitf  than  any  cord.  A  hollow  piece  of  wood  on  the 
bow  protects  the  thumb  fh>m  the  blow  of  the  string.  The  arrow  is  dis- 
charged from  between  the  middle  fingers.  The  Diukas'"  of  the  Upper 
ITile  have  oo  bow  aud  arrow ;  their  weapons  are  lances  and  clubs.  The 
Bongos"'  use  the  lance,  bow,  and  arrow.  Their  bows  are  4  feet  long, 
the  arrows  3  feet,  made  of  solid  wood,  and  anointed  with  the  millij- juice 
of  euphorbia.    The  Madi  and  Ban"*  tribes  of  Central  Africa  also  ase 
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poisoned  arrows;  so  do  the  Ashantees,  Fans,  and  Aponos  of  the  West. 

The  modes  of  handling  the  bow  in  Africa  are  various,  and  have  always 
been  so.  In  ancient  Egypt"*  several  modes  were  adopted  even  by  the 
trained  troops.  The  mural  monuinouts  show  a  bowman  with  three  sup- 
plementary arrows  held  by  the  thumb,  the  string  being  pulled  to  the 
shoulder  by  the  fingers.  An  arrow  being  discharged  another  one  is 
jerked  up,  and  three  are  kept  in  the  air  at  a  time.  Another  figure  shows 
a  soldier  drawing  a  longer  bow,  having  a  larger  arrow,  and  pulling  with 
the  thumb  and  finger. 

The  Assyrians  drew  the  bow  to  the  cheek  or  to  the  ear,  as  did  the 
Saxons — not  to  the  breast  like  the  Greeks.  The  larger  Assyrian  bow 
was  carried  over  the  shoulder,  the  man  first  putting  his  head  through 
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it  The  sniidler  bow  was  carried  in  a  qnirer  by  the 
aide  of  the  chariot  aloug  with  the  arrows,  which  were 
reeds  with  heads  of  iron  or  copper.  A  linen  gaard 
was  strapped  to  the  inside  of  the  left  arm  to  protect 
the  arm  against  the  blows  of  the  striug. 

The  bow  and  arrow  of  Qneeusland,  Australia,  are 
shown  in  Fig.  139.  The  bow  is  6  feet  long  and  made 
of  the  male  bamboo,  which  is  solid.  The  string  is  a 
strip  of  ratan,  which  is  beaten  to  remove  the  flinty  coat- 
ing and  reduce  it  to  a  bunch  of  fibers,  which  is  slightly 
twisted.  The  arrow  is  of  reed,  from  3  to  5  feet  long, 
has  DO  nick  for  the  string,  nor  feathers  for  tlie  butt. 
The  arrow-head  is  of  hard  wood,  smooth,  knobbed,  or 
barbed.  As  the  bow  and  arrow  are  used  only  in  the 
northerly  part  of  Australia,**  around  the  Gulf  of  Car- 
pentaria and  in  Queensland,  it  may  reasonably  be  as- 
sumed that  they  are  of  foreign  origin,  and  the  knowl-  ^ 
edge  of  them  imported  JVom  Papua.  Z 

The  New  Gainean"'  arrow  is  a  reed  tipped  with  ^ 
hard,  heavy  wood,  grooved  to  receive  a  tapered  slice  t 
of  bamboo  with.a  point  made  by  an  oblique  cut.  The  | 
arrow  is  poisoned.  The  bow  is  6  feet  in  length,  made  | 
from  the  cocoa-nut  tree,  and  has  a  string  of  ratan.  |' 
The  arrows  of  the  Solomon  Islanders  are  tipped  with  « 
fish-bones;  those  of  the  Admiralty  Islands  are  of  reed  | 
with  hard-wood  heads  secured  by  ligatures  of  bark.  I' 
The  Tonga  Island  arrows  are  of  reed  and  hard  wood*  - 
the  junction  of  the  two  being  covered  wiih  plaited  | 
ainoet  and  varnished.  The  Andaman  Islanders'"  use  I 
a  bow  of  tough,  strong  wood  5  or  6  feet  in  length,  and  I 
having  two  flat  bulges,  one  on  each  side  of  the  central  ' 
hand-hold.  The  arrows  are  of  ratan  with  arbard-wood 
head  and  a  barb  made  of  a  fish-bone,  the  tail-bone  of 
tbe  sting-ray,  or  a  nail  when  onecan  be  procured.  The 
point  of  the  arrow  is  sometimes  poisoned. 

The  bow  of  the  Philippine  Islauds  is  a  slab  off  the 
nde  of  a  hirge  bamboo,  or  it  is  sometimes  made  of 
caryota  wood;  the  string  of  abac^  3""°  in  diameter."' 

Other  arrows  (pana)  have  shafts  (gako)  of  caryota 
wood  and  points  {buchi)  of  bamboo,  or  sometimes  the 
■whole  arrow  is  of  wood  l"  to  1.8™  in  length.  The  heads 
are  hastate,  barbed,  three-pointed,  or  carved  spirally, 

■•Wood.  vol.  ii,  p.  46. 

"/*«.,  ToLii,  p.  226. 

"MottMt'a  "Andaman,"  pp.  »7l,  321. 

"» Jagoi'i  "TtsveU  in  the  PMUppIn**,"  London,  1W5,  pp.  667, 
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Thef  have  differeDt  names:  buldp,  boU,  serdpong,  &c.  Tbey  are  some- 
times  dipped  in  a  poisonous  mixture  looking  lilte  tar,  and  made  ftom  tlie 
mixed  inspissated  jnicesobtained  from  tbe  bark  of  two  trees.  The  qoiver 
is  of  bamboo;  the  arrow  is  frequently  a  cane  with  a  tip  of  bard  wood 
(sharpened),  bamboo,  bone,  or  metal.  The  arrows  exhibited  in  tbe 
»  Spanish  BuUdiug  are  shown  in  Fig.  110. 

The  bow,  club,  and  sling  are  not  found  among  the  primitive  Dy^cs  or 
any  other  aborigines  of  Malayo-Poly- 
nesia,  except  theBisayan  nvx.***  The 
Sagais  of  Borneo  use  the  MumpiUm'" 
.  for  propelling  poisoned  arrows  by 
meansof  theforceof  thebreath.  Tbe 
natives  called  a  rocket  a  "fire  sumpi- 
1."  The  blow-gnn,  which  is  similar 
to  the  zarabatana  of  the  Macooshees'*^ 
of  South  America,  is  a  tube  of  Lard 
wood  (Casuarina  equueti/olia),  7  or  8 
feet  long,  and  with  a  bore  of  half  an 
inch.  An  iron  muzzle-sight  is  fixed 
upon  the  upper  side  and  a  spear  upon 
the  lower,  tbe  latter.serving  to  keep 
the  tube  straight,  its  projecting  blade 
also  serving  as  a  weapon.  The  arrow, 
Fia.iM^r™.Mr™j»od.</i*.p««Mrf««.  aumpit,  is  9  inches  in  length,  formed 
of  a  leaflet  rib  of  the  nibon  palm.  Tbe  point  of  hard  wood  is  smeared 
with  tbe  deadly  poison  of  the  Upas  tree,  and  has  brittle  barbs  or  the 
tail-bone  of  the  sting-ray,  which  breaks  off  in  the  wound.  The  arrow 
is  run  through  a  cone  of  the  pith  of  the  nibon  wood,  which  fits  the  bore 
and  prevents  windage.  The  range  is  variously  stat«d  at  from  40  to  160 
yards— from' 40  to  80  yards  is  the  more  probable  statement. 

The  common  bow  of  India  is  made  from  the  male  bamboo,  bound  at 
intervals  with  belts  of  split  ratan.  Another  fonn  is  made  of  horn  and 
wood.  The  hand-bold  and  tbe  ends  are  wood  and  the  two  intervening 
pieces  are  of  a  bnffalo  horn  which  is  sawed  lengthwise,  flattened  by  heat 
and  pressure,  and  fastened  by  long  splice  joiuta  to  the  middle  and  end 
pieces.  It  is  like  the  arcus  patulug  of  the  Bomans.  Sinews  are  laid 
along  the  back  of  the  bow  aud  so  agglutinated  by  heat,  moisture,  and 
pressure  that  they  appear  to  form  one  piece  with  the  body  of  the  bow. 
Tbe  whole  is  then  anointed  with  give  and  ornamented  according  to  taste. 
The  horn  portions  are  principally  involved  in  the  flexure,  and  when  the 
bow  is  unbent  it  recurves  aud  assumes  the  shape  of  the  letter  "C,"  the 
back  being  inward  like  the  arctu  ginuotvs  of  the  classic  period.  The 
bow  string  is  of  vegetable  fiber.  Tbe  arrow  is  of  reed  with  a  hard-wood 
"•Belcher's  "Eastera  Arcliipelago,"  vol.  ii,  p.  338. 

"'Boyle'a  "Dyahs  of  Borneo,"  pp.  251,  2^3;  Baffles'  "Jara,"  4to,  Tol.,i,  p.  !06,  Mtd 
PI.;  Belcher'B  "Eastern  Archipelago,"  vol.  i,  p-  S37;  VoL  U,  pp.  133,  134. 
"Wood,  ToL  i,  p.  583.  1 
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point  and  butt,  the  former  receiving  a  qnad- 
raDgularsteeIpiece,aDd  tbe latter tbe feathers 
'  and  the  notch  for  the  string.  Anotber  Indian 
arrow  baa  a  woodea  shaft  with  barbed  head 
lashed  to  the  shaft  with  twine,  and  "feath- 
ered," 80  to  speak,  with  dty  leaves  set  in  alits 
in  tbe  batt  of  the  arrow. 

The  maritime  people  of  Ceylon  are  largely 
from  tbe  Malabar  coast  of  ln(tia  aod  are  dis- 
tinct both  fbim  tbe  Singhalese,  the  priocipal 
nation  of  tbe  island,  and  from  the  Veddt^, 
the  wild  aborigines  who  still  iohabit  the  less 
accessible  forests.    The  Singhalese  chronicles 
record  that  the  Malabar  arrows  were  some- 
times "drenched  with  the  poison  of  serpents."'* 
The  Veddahs"  are  expert  with  the  bow, 
wbicb  they  bold  in  the  right  hand  and  draw 
the  string  with  the  left.    The  bow  is  6  feet  3 
long,   and  the  arrow   3  feet.*"    Iron  arrow  _, 
blades  *"  are  tbe  only  articles  of  foreign  man-  ^ 
nfactore  wbicb  they  covet.    Another  Veddah  ^ 
bow  is  sprang  by  tbe  feet,™  tbe  string  beihg  i 
held  by  both  hands,  the  archer  lying  upon  his  \ 
back.    This  unosnal  mode  is  mentioned  by  Ar-  % 
rian,"  and  is  practiced  by  the  Cabaelos  of  Bra-  ? 
zil "  and  the  Gran  Chaeoi  of  La  Plata.  9 

Tbe  Tartars  and  Chinese  use  a  bow  which 
assumes  a  recurved  form  when  nnstmug.  The 
example  shown  in  Fig.  141  was  upon  tbe  effigy 
of  aChinese  soldier  in  theMiueral  Annex  to  the 
Main  Building.  It  is  nearly  6  feet  in  length 
and  a  few  inches  ftom  each  cud  is  a  bone  stud 
over  which  the  string  passes.  The  bow  is 
bent  by  placing  it  behind  the  right  thigb  and 
in  front  of  the  left,  then  bending  it  by  a  sud- 
den stoop  of  tbe  body  throwing  the  force  on 
the  right  leg,  and,  by  a  quick  motion,  catching 
the  string  over  the  end  of  the  bow  and  into  the 
notch.  The  body  of  the  bow  is  a  bent  bamboo 
strip  of  the  solid  variety,  and  to  its  ends 
woclen  pieces  are  lashed  with  sinews.  It  has 
a  cord  Rtring.  The  shape  is  exactly  that  of  the 
Scythiau  bow  {arcng  scythicus)  as  shown  on 

'"Teiinont's"Ucyloii,"  vol.  i,  p.  500.  »■  Teonftnt's  "Ceylon,"  vol.  i,  p.  499. 

"Knoi,  "Ceylon," 61.  "Indtcft,  I.  xvi. 

"U.S.,  "  Ceylon,"  London,  ime,  vol.  i.    •"Flrtchw  AKlddBx'i  "Bn^"p.K& 

•"Fi>rbe«"'Ceyloii,"vol.  il,  p.  78.  C.OOqIc 
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classic  vases  aad  gems.    The  Japaoese  bows  aad  arroTS  are  showD  in 

Siebold's  |>reat  work,*** 
The  bow  of  the  North  American  Iiidian  is  seldom  mDch  over  4  feet 
long  and  is  always  nsed  on  horseback ;  his  aim  is  Dot 
remarkable  for  accuracy,  bat  be  discharges  the  arrows 
with  great  force  and  rapidity.  The  bow  is  made  of  wood, 
bone,  or  iron.  An  ash  bow  with  the  sinews  of  the  buf- 
falo or  deer  worked  into  the  back  is  no  contemptible 
weapon  either  to  draw  or  to  tace.  The  bow,  Fig.  142, 
like  the  Roman  arcus  patiilut,  is  made  of  several  horns 
spliced  together.  In  the  present  .case,  the 
horns  are  those  of  the  moantain  sheep,  Ovia 
Montana.  They  are  made  by  heating,  the 
horns  in  hot  ashes  and  drawiog  them  oat, 
then  splicing  pieces  together  with  bands  of 
deer  sinew,  Thejointa  are  bidden  by  orna- 
mental coveringB  of  cloth,  skin,  or  dyed  i>or- 
cupine  quills.  Such  bows  are  valued  at  the 
price  of  two  horses,  as  the  horns  of  which 
they  are  made  mnst  be  obtained  hy  barter 
with  Bocky  Mountain  Indians.  The  arrow 
isof  wood  or  reed  and  headed  withflint,  bone, 
or  iron.  Indian  arrow-heads  are  the  most 
common  article  in  the  American  sections  of 
ethnological  mnsenms,  and  show  wide  differ- 
ence in  sbai>e,  material,  and  size.  The  exam- 
ple, Fig.  143,  has  a  point  of  chipped  chalced- 
ony. Fig.  144  also  shows  chipped  flint 
arrow-heads  of  the  Pai-TJtes  of  Southern 
Utah.  They  are  cemented  and  bound  to  the 
wooden  shafts. 

The  Indians  of  the  California  peninsula 
make  bows  of  willow-root,  and  attach  strings, 
of  intestines.  Their  arrows  are  of  reed  with 
triangalar  hardwood  heads.**  Flint  arrow, 
heads  of  Terra  del  Fnego,  and  of  the  stone 
age  of  Sweden,  are  shown  and  described  in 
Nilson,"  and  those  of  the  dwellers  on  the 
Sin; bowii™ou^  pile  villages  of  the  Swiss  lakes,  in  Desor's  1°o^":J^ 

of* lAHp (  Aonw.      „„_i,  «j    Rnna  ammr  niiint-ja  nnil  hnniH  nF irom    ormw.fioto 


work.*"  Bone  arrow  points  and  bows  of  yew 
are  also  found  in  the  same  localities.*" 

"' '■  Nippon,"  Ti,  PI.  1,  bit;  vii,  PI.  19,  Pigs.  1,  1,  o,  2; 
PI.  5,  for  bowa  and  urowa  in  great  variety.    Also  upper  re 

™  Baegart,  iu  8niithH0nina  R«port.,  1B63,  pp.  362,  3. 

*"  S*oiie  Bge,  Plato  v,  and  pages  i,  43-6. 

*"  Translation  in  Sroithaonian  Beport,  1865,  p.  374,  356. 

■"  Morlot,   TnuuUtion  in  SmltbaatUau  Beport,  1863,  p.  376, 
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The  Oregon  IdcImbs  make  their  bows  of  cypress,  Cupmam  Lawtoniana, 
or  of  yew,  Taxus  brevi/oUa.  The  wood  is  strengtheaed  on  the  back 
with  sinew,  in  the  moBner  so  oommon  throughout  the  Northwest,  The 
string  is  of  sioew  and  the  arrow  of  leed  pointed  with  obsidian.  The 
arrow-head  is  chipped  to  form  by  a  tool  simi- 
\at  to  that  by  which  the  glazier  nibbles  his  , 
glass  to  shape.  The  feathers  of  the  arrow  are 
set  on  q>irally.  Poison  for  the  arrow-heads  is 
made  by  eansing  a  rattlesnake  to  strike  its 
fongs  into  liver,  which  is  then  allowed  to  pa- 
trify  and  the  arrows  are  smeared  therewith. 
The  bow  of  the  Ahts  of  Vancouver's  IelBnd»  *™^'  p»^- 

ia  also  of  wood  fortified  with  sinews.  The  arrow  is  Ifu-ge  and  has  a 
barbed  bone  lip ;  the  arrow  for  fish  has  two  tips  barbed  on  the  inside 
like  the  Australian  flshiiig-spear,  and  clasps  any  object  it  may  come 
across.  The  feathering  of  the  arrow  is  put  on  spirally.  The  Ahts  have 
also  an  arrow  with  a  detachable  barbed  bone  point,  connected  by  two 
cords  with  the  shaft,  with  which  they  form  an  equilateral  triangle ;  the 
shaft  impedes  the  seal  in  its  motions  and  acts  as  a  float.  The  same  fea- 
tore  is  common  in  Eskimo  harpoons. 

The  bow  of  the  Katcliin  tribes  of  the  Mackenzie  and  Toncon  Rivers 
are  of  willow,  5  feet  long  and  with  an  enlargement  at  the  grasp  to  pro- 
tect the  hand  against  the  snap  of  the  string.  The  arrows  are  of  pine ; 
arrow-head  of  bone  of  wild-fowl,  or  of  bone  tipped  with  iron  for  moose 
or  deer." 

The  bow  of  the  Greenland  Eskimo  is  made  of  horn,  bone,  or  wood, 
re-enforced  on  the  onter  side  with  a  multitude  of  deer  sinews,  which  are 
put  on  so  tight  as  to  g:ive  the  bow  some  backward  curvature.  Its  aver- 
age length  is  3^  feet.  The  bow  string  is  twisted  deer  sinews.  The 
Eskimo  arrows  are  of  wood  tipped  with  Imne  or  stone ;  or  in  some  cases 
of  wood  and  bone  tipped  with  iron.  Bow  and  arrows  are  in  a  quiver 
of  seal-skin.  Fig.  145  shows  three  arrow- 
heads in  the  Greenland  division  of  the  Dan- 
ish department ;  the  left-hand  is  of  bone 
and  the  others  of  stone.  The  Eskimo  uses 
a  wristrgnard  of  bone  plates  tied  together 
and  fiiistened  by  a  botton  and  loop;  it  re- 
I  ceives  the  blow  of  the  bow-string. 
'  In  the  warmer  regions  of  America,  like 
the  countries  to  which  we  have  referred, 
the  iwisoned  arrow  is  no  new  thing.  Her- 
rera,  the  Spanish  adventurer,  died  from  the 
effects  of  a  poisoned  arrow.  De  Soto's  historians*"  mention  arrows 
barbed  with  fiint,  arrows  withont  barbs,  arrows  of  reed  tipped  with 

M  Wood,  VOL  ii,  p.  72&.  ^  SmithsonUo  Beport,  1966,  p.  32S. 

H  Irving,  op.  cit.,  pp.  19t,  195, 3^5.  ,  ~  , 
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lozenge^haped  bacb's-bom  plates,  and  anows  tipped  vritix  flsh-bonea, 
vitfa  palm  epikes,  and  vitb  hard  wood. 

The  zarabatana*"  or  blow-gun  of  the  Guiana  tribes  is  made  in  two 
pieces,  each  of  which  baa  a  semi  cylindrical  groove,  ao  tbat  the  two  form 
a  perfect  tabe  when  boond  together  with  spiral  strips  of  the  pliable 
iacitara  wood.  The  ontside  is  covered  with  wax  and  resin.  A  tmmpet- 
shaped  moatb-piece  directs  the  wind  tmm  the  month  and  tongs  into  the 
tabe  when  tbe  lips  are  aaddenly  opened ;  the  poff  seems  to  be  directly 
flrtHn  the  idiest.  The  blow-gun  is  13  feet  long  and  quite  heavy.  A 
lighter  gun,  pvcuna,  of  the  same  region,  is  made  of  a  ten  or  flHsen  feet 
section  of  a  reed  [Arundinaria  BekonUtergii),  which  grows  in  a  limited 
region  on  the  Upper  Orinoco,  and  has  a  length  of  over  12  feet  between 
the  joints  of  its  lower  portion.  This  reed  forms  tbe  otLrak  or  barrel  and 
is  slipped  into  a  stick  of  palm  {Ireartia  aetigera)  fmm  which  the  pitb 
has  been  poshed  out.  The  mootb-ptece  end  is  boond  with  silk  grass 
and  the  other  end  fortified  with  tbe  half  of  an  aeuero  not,  which  also 
forms  the  mozzle  sight.  The  breech  sight  is  made  of  two  incisor  teetb 
of  a  cavy,  which  are  secured  with  wax  to  the  tabe,  the  depression  be- 
tween the  teeth  being  the  valley  sight.  The  gun  is  held  io  tbe  left 
hand,  the  elbow  of  that  arm  resting  on  tbe  bip.  Tbe  right  band  grasps 
tbe  tube  near  tbe  monthpiece,  and  tbe  gon  is  raised  by  bending  tbe 
body.  It  weighs  about  a  pound  and  a  half—but  a  fraction  of  the 
weight  of  the  zarabaiana.  Tbe  arrow  is  made  of  tbe  leaf  rib  of  the 
ooucourito  palm.  It  is  10  inches  in  length,  about  the  size  of  a  crow- 
quill,  is  pointed  by  means  of  a  Bsb-tooth  scraper,  and  is  fitted  to  tbe 
bore  with  a  pledget  of  wild  cotton  {Bombax  ceiba).  The  arrows 
depend,  tike  the  gumpita  of  tbe  Dyaks,  npon  their  sharp  poisoned  tips. 
The  poison  is  obtained  from  the  wourali  vine  {Stryehrtoa  tox\fera)  and 
a  bitter  root,  tbe  hyarri,  to  which  are  added  poisonous  ants,  poison 
&ngs  of  snakes,  and  other  tbiogs  to  give  eGfect  to  the  stuff,  or  to  con- 
ceal the  real  ingredients,  as  the  composition  is  a  secret  in  tbe  bands  of 
the  oonjaror.  The  poison  has  an  instaotaneoiis  numbing  effect,  tbe  vic- 
tim seeming  void  of  pain  or  fear,  dropping  immediately,  and  dying  in  a 
short  time  witboot  a  struggle.  Tbe  arrows  are  kept  in  a  "quiver"  or  in 
a  "roll,"  and  each  is  cut  deeply  near  tbe  head,  so  that  tbe  poisoned  por* 
tion  may  break  off  iu  tbe  wound.  The  range  ia  fcom  50  to  100  yards. 
A  modification  of  the  arrow  is  one  in  which,  instead  of  the  cotton,  a  piece 
of  bark  is  placed  spirally  on  the  stem  of  the  arrow,  terminating  in  a 
hollow  cone,  which  fills  tbe  bore  when  the  cone  is  expanded  by  the  wind ; 
a  singotar  anticipation  of  the  bullow-base  Minie  bullet,  which  is  ex- 
panded into  tbe  grooves  of  tbe  rifie  by  the  evolatiou  of  gases  due  to  tbe 
explosion  of  the  powder.  A  piece  or  two  of  bark,  laid  spirally  on  tbe 
aiTow-stiaft,  feather  tbe  arrow,  and  mf^e  it  revolve  in  fiying.  This  is 
equivalent  to  the  rifling  of  a  goo.  This  arrow  is  tipped  with  a  small 
piece  of  iroo. 


»  Wood,  ToL  ii,  p.  583. 
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For  war  or  for  killing  the  tapir  or  jaguar,  an  arrow  6  flset  long  is 
made  of  a  reed,'  having  for  a  bead  a  liard-wood  spike,  aa  iron  point,  or 
die  tail  bone  of  tJie  stiDg-my.  Poison  is  used  on  either.  The  arrow  is 
picgeoted  by  a  bow. 

The  blow-gun  of  (he  Uaop^  of  the  Amazon***  is  called  tbe  grava- 
ttma^  and  is  made  of  two  steais  of  the  smull  palm  Ireartia  tet^ra,  one 
slipping  within  the  other  so  as  mntiially  to  correct  curvatures.'  The 
pith  is  poshed  ont^  and  a  oonical  month-piece  fitted  to  one  end.  Arrows 
are  made  from  tiie  spinous  prtraesses  of  the  patawa  [Pilocarpus  hatawa), 
pmnted  and  anointed  with  poison  of  the  wourali.  The  bntt  of  the 
aiTow  carries  a  little  toft  of  tree  cotton  to  make  it  fit  in  the  tube. 

The  ordinary  bow  of  the  Uaap^*^  the  aboriginal  Indians  of  Brazil,  is 
ofdifTerent  kinds  of  hardelastic  wood,and  is  fiomS to  C  feet  long.  The 
string  is  either  of  the  tuoum  leaf-fiber  [Aatroearyum  vulgare)^  or  the  inner 
bark  of  trees  called  Utruri.  The  arrows  are  6  feet  long  or  over,  are  made 
of  the  fiower-stalk  of  the  arrow-grass,  and  are  tipped  with  bard  wood, 
barbed  with  the  serrated  spine  of  the  sting-ray.  For  war,  tbe  head  is 
anointed  with  poison,  andis  notched  in  two  orthreeplacee  so  as  to  break 
off  in  the  woondi  Arrows  for  shooting  fish  have  oaually  iron  heads, 
boogbt  of  the  traders,  but  others  are  made  of  monkey's  bones  and  barbed. 
The  aiTOWs  have  tliree  feathers  laid  on  spirally. 

The  Indians  of  the  Amazon  also  nse  a  two-stringed  bow  for  shooting 
stones.  The  pellet  bow  has  a  pad  or  net  in  the  middle  of  tbe  string,  to 
huld  a  stone  or  ball  of  clay,  to  project  it  in  the  manner  of  an  arrow. 
Such  are  used  in  Sooth  America  and  A&ica.*^ 

The  arrow  of  the  Guianians,  used  in  shooting  turtles,  is  projected  by  a 
bow  and  has  a  movable  harpoon -head  of  iron  detachable  from  the  shaft, 
bat  seeored  loosely  thereto  by  a  thong.  Tbe  turtle-shoot^g  bow  of  the 
Central  American  Indians  is  made  from  the  Soupar  palm,  Qmlielma 
«p«MOM  ;  the  shafts  of  the  arrows  from  tbe  dry  stalks  of  the  cane^  socoAo- 
rinum  officinarum,  tipped  with  hard  wood  or  iron. 

The  Femvian  arrows  were  tipped  with  copper  or  bone."* 

The  arrows  of  the  Paraguayan  Indians  are  of  several  kinda  Some 
have  block  points  to  kill  birds  without  bleeding  them ;  others  with  long 
wooden  fonr-sided  heads,  sharpened  and  cut  into  barbs.  These  heads 
are  care&lly  lashed  on  to  the  shaft,  which  is  in  all  oases  of  cane.  The 
arrows  were  shown  in  the  Agricultoral  Building,  are  from  3  to  4  feet 
hmg,  and  have  feather  flyers  put  on  straight. 

The  Gran  Chaoo  Indian  of  the  La  Plata  region,**^  destitute  of  habita- 
tion himself, employs  flre-urows  wheoattackiug  a  settlement.  He  binds 
some  cotton  around  the  head  of  each  arrow  just  behind  tbebead,and  then 
lying  down  he  holds  the  large  bow  with  his  feet  while  he  draws  the 

*■  WftllAM's  AmaMHi,  pp.  914,  S1&. 

M/Md.,^.  466,487. 

»•  Sm  Tylor-B  "  Early  Hiatory  of  Mankind,"  Dotei,  p.  177. 

■""Cooqnttrt  of  Peru,"  p.  73. 

"'Wood.ToLii.p.MO. 
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striug  with  both  hands  and  lets  fly  the  lighted  arrows  one  after  the  other, 

witli  considerable  rapidity.  The  maHeolm  of  the  Bomahs  was  a  Urge 
missile  like  a  distaff  with  an  arrow-point; 
the  cage  of  the  distaff  was  filled  with  tow 
steeped  in  pitch.  It  was  light«d  before  being 
discharged,  and  it  was  intended  that  the  ar- 
row should  penetrate  the  wooden  object  or 
thatch  and  hold  it  while  the  incendiary  ma- 
terial should  set  Are  to  the  boilding. 

The  Fuegian  bow  is  stniDg  vith  twisted 
sinews ;  the  arrow  is  of  hard  wood  and  has  a 
notch  in  the  end,  holding  a  piece  of  flint  or 
[  obsidian,  which  comes  off  is  t3>e  wound. 

We  ma;  conclude  this  account  of  savage 

I  weapons  by  some  references  to  the  cross-bow. 

This  was  shown  in  the  Norwegian  Department 

in  the  Main  Buildiqg,  and  is  a  remnant  of  m«- 

difeval  times.    The  instrument,  however,  is 

found  in  use  in  several  parts  of  the  world,  and  some  of  the  Airican  and 

Asiatic  examples  show  more  ingenuity  than  the  European  weapons  with 

which  we  are  more  familiar. 
The  Norwegian  cross-bow.  Fig.  147,  has  a  stock  30  inches  long  with  a 

24-inch  powerful  steel  bow.    The  stock  is  handsomely  inlaid  with  ivory; 

the  string    is   s   covered 

cord, and  the  boltis  shown 

in  its  groove.    TheB<Hnan 

scorpio  was    perhaps  the 

oldest  instmrnent  of  the 

kind  on  record,  and  was 

used  to  discharge,  stones, 

plummets,     and     arrows. 

We  find  cross-bows  among 

the  Fans  of  the  Qaboons  , 

in   Western   Aftica;   the 

Mishni,  a  tribe  of  Assam  ""■  '*'— 

in  Eastern  India ;  the  Nicobar  Islanders*"}  the  Chinese  and  the  Japan- 


Fio.  146. — Parafuauan  at 


The  cross-bow  of  the  Fans  is  5  feet  long  and  has  a  very  strong  bow  2 
feet  long,  which  is  bent  by/ holding  it  with  theleet  while  both  hands 
strain  the  string  into  the  notch.  The  string  is  tbmst  oat  of  the  notch 
by  a  clamsily  ingenious  arrangement.  The  shaft  is  split  so  that  the  for- 
ward end  of  the  lower  portion  has  a  limited  motion  up  and  down,  the 
split  terminating  at  a  point  a  little  forward  of  the  string-notch.  To  the 
lower  portion  is  attached  a  peg  which  extends  upward  through  a  hole 
to  thrust  the  string  out  of  the  notch.  A  trigger-pin  lies  in  the  split  of 
the  shaft  and  holds  the  portions  apart  so  that  the  string  can  lie  in  the 


■"Wood,  vol.  ii,  p.  s 


'"Siebold'B  "Nippon,"  vol.  ii,  PI.  5  bit. 
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notch ;  bat  as  soon  as  tbe  trigger-pia  is  removed  the  Beparatetl  portions 
fly  togetlier,  tlie  pin  rises,  liiis  the  striDg,  and  the  arrow  is  discbarged. 
!nie  Chinese  have  a  somewhat  similar  method.  The  arrows  of  tbe  Fan 
cross-bow  are  small  and  Ught,  and  aboat  a  foot  in  lengtb.  Their  range 
is  abont  20  yards,  and  they  owe  their  efficiency  to  their  poisoned  tips. 
When  laid  in  the  groove  of  tbe  shaft  to  be  discharged,  the  arrow  is 
slightly  held  by  a  piece  of  wax.  A  larger  arrow  with  an  iron  head  is  • 
used  in  hunting. 

The  Japanese  have  also  a  croaa-bow.  The  repeating  Chinese  cross-bow 
is  perhaps  tbe  great£st  advance  in  this  implement,  which  has  been  so  en- 
tirely superseded  in  Eorope.  The  magazine  is  above  a  movable  block 
which  has  a  slot  in  which  the  string  moves,  and  tbe  whole  block  is  mov- 
able bock  and  forth  in  the  main  stock  by  a  tever  attached  to  the  latter 
and  shackled  to  the  block.  As  tbe  lever  is  raised  the  block  slid^ts  for- 
ward until  Uie  string  of  the  anbent  bow  drops  into  a  notch.  This  al- 
lows an  arrow  to  Ml  oat  of  the  magazine  into  the  slot  2?ow  draw  back 
the  lever;  this  action  draws  apon  the  bow-string  and  bends  tbe  bow  in 
the  first  place,  and  when  the  lever  is  depressed  to  its  fallest  extent  a 
pin  in  the  block  comes  against  tbe  stock  and  is  poshed  np  so  as  to  lift 
the  string  oat  of  tbe  notch  and  discharge  the  arrow.  The  hmit  of  speed 
in  firing  is  tbe  qnichness  with  which  the  lover  is  lifted  and  depres>«(I. 
The  bow  is  made  of  three  thicknesses  of  the  male  bamboo,  overlapping 
like  tbe  plates  of  an  eUiptic  carriage  spring.  The  string  is  a  thick 
twisted  got.  Tbe  arrows  are  straight,  both  with  heavy  ste^  heads  and 
very  slight  spiral  feathers.    Its  atmost  range  is  possibly  2U0  yards. 
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Fraparad  under  the  dlieodon  of  Fn>£  Ona  T.  Masoit. 

m  PRISIBTATIOir  OF  IKTIIIDIIIES  AND  ITiTlOHAI  XONDXIKTB  IK  BUT- 

MABK." 

A.  report  made  at  the  leqneat  of  the  legation  of  AiutiiA-Hiuigary  in  Copenhagen. 

Bt  J.  J.  A.  WonaAAK. 

C^om  the  Hemolii  of  the  Royal  Sooiety  of  Northern  Antlqnariee,  1077.] 

(Ab  reqnesta  have  fteqneutl;  been  received  from  Inatitntiona  and  Indivldaala  in 

many  coaatrie«,  at  Prance,  England,  Sweden,  and  Finland,  for  intbrmatlon  relative 

to  the  measares  ondertahen  In  Denmark  for  ethnological  explorations  and  the  ptmbt- 

Tation  of  antiquitiee  md  national  mounmenta,  it  has  been  thought  proper  to  pnbliah 

the  present  report,  made  at  the  end  of  1875,  partioolarly  since  thei«  exiBta  no  work  of 

a  limilAr  character  in  the  aichieologicol  literature  of  Denmark.) 

A.— ANTIQUITIES. 

Up  to  the  commeDcement  of  tfais  centuiy,  there  was  no  public  oolleo- 
tion  in  Denmark  devoted  nspecially  to  oatioDat  antiqnities.  A  fev 
object«  foand  in  the  conntry  vere,  indeed,  preaerved  in  the  Cabinet  of 
Arte  (KMnatkammer),  founded  by  King  Frederick  III,  in  the  latter  half 
of  the  seventeenth  century  (1648-1670),  and  containing,  according  to  the 
&Hhion  of  the  times,  antiqnities  of  all  lands,  medals,  specimens  of  nat- 
ural history,  objects  of  ethnography  and  art,  furniture,  and  cariosities, 
thrown  togetlier  pell-mell.  But  these  rareties  wet«  obtained  mainly  from 
accidental  finds,  and  not  tmta  carefol  explorations.  They  vere  prin> 
cipally  objects  of  gold  and  silver  exbumed  in  yarions  places,  and  be- 
longing to  the  class  called  ddne/m  (in  old  Norwegian  dd»arfi,  trom  fi, 
''property,"  and  ddnar,  "of  a  dead  man").  The  Danish  law,  {5-9-3, 
authoritatively  interpreted  by  the  ordinance  bf  Maich  22, 1 737),  in  effect 
granted  to  the  king,  or  to  the  crown,  in  accordance  with  an  immemorial 
custom,  fdl  treasure  or  deposit  of  gold,  silver,  and  precioos  objects, 
without  an  owner,  fonnd  in  the  earth;  and  the  flniler  was  boand,  onder 
certain  penalties,  to  turn  over  hia  stock  to  the  treasury  without  any  in- 
demnity. But  since  nnder  this  ^stem  many  precious  objects  were  sold 
and  melted  up  secretly,  to  the  pr^jndice  of  archteological  science,  an 
ordinance  was  passed  Angast  7,  176:1,  which  claimed  for  the  crown 
the  right  of  dtme/tEf  under  the  same  penalties,  but  granted  to  the  finder 
the  fiill  value  of  the  metal,  except  when  the  proprietor  of  the  soil  bad 
caused  explorations  to  be  made  with  the  express  purpose  of  seeking 
treasures,  or  when  that  which  should  be  discovered  in  the  monuments 
'  Translated  from  the  French  tmnslatlcm  of  E.  BeauTOis.  The  Danish  text :  Om 
Betarinffat  of  it  fvAntaniike  OUtager  og  Mtmdermarktr  i  DanmaHe,  appeared  in  "  Aar- 
bfger  for  nordiak  Oldkyndighed  og  Hiotorie,"  1S77,  pp.  1-10.  293 
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explored  by  his  orders,  was  expressly  reserved.  Experience  has  ebowD 
that  this  plan  waa  practical  and  very  advantafreoos  to  the  pablio  coll«e- 
tioDB,  and  especially  since  it  is  generally  known  in  Denmark  tliat  the 
finder  will  obtain  from  the  State  (the  a)!:entB  of  which  esatniue  and  ap- 
praise the  articlee  found)  not  only  a  higher  price  than  private  persons 
would  pay,  bnt  that  the  care  taken  in  collecting  and  preserving  the  ob- 
jects will  be  recompensed  by  an  honorarium  added  to  the  price  of  the 
metal.  Moreover,  in  recent  times,  England,  in  modifying  the  ancient 
rigorous  laws  regarding  treasnre-trove,  has  taken  veiy  partionluly  iato- 
accoant  the  Danish  legislation  and  experience  acquired  in  this  matter. 

With  the  exception  of  penalties  provided  against  the  onlavftitdetiunesB 
of  (2aff</is,  the  law  had  no  provision  concerning  the  bestowal  of  the  ob- 
jects, nor  prohibition  against  selling  them  in  the  coontiy  or  to  foreigners. 

At  the  commencement  of  this  centnry  Professor  B.  Nyerup,  with  a 
view  to  prevent  the  increasing  destmction  of  national  antiquities,  com- 
menced to  makea  special  collection  of  t^iem,  and  the  people  everywhere 
having  been  invited  to  "  lay  their  offerings  ntmn  the  ^tar  of  their  conn- 
try,"  in  order  to  exhibit  the  progress  of  civilization  in  Denmark  from  tlie 
moat  ancient  times  to  our  day,  the  government  took  the  affair  in  hand, 
and  estabhshed  a  royal  commission  for  the  preservation  of  antiqnities 
(1807),  charging  th^n  to  look  to  the  preservation  of  monnmente  as  well 
as  of  antiqtdties  tiironghont  the  realm.  This  commission  was  replaced 
in  1849  by  a  committee  of  two  directors,  the  cniator  of  the  Museam  of 
Kori]hem  Antiquities,  (M.  Thomson,)  and  the  inspector  of  ancient  mona- 
meats,  (M.  Worsaae,)  who  were  to  act  in  concert  in  preserving  the  an- 
liqnitiesof  the  kingdom  in  genoaL  In  1866  the  two  ofiSces  were  united, 
together  with  the  historic  and  ethnographic  coUeotions,  onder  the  control 
of  one  man,  Professor  Worsaae,  in  (»der  that  the  legolations  concerning 
the  matter  might  be  applied  with  more  onifarmitjy  and  efficiency.  Ibis 
metallization  is  still  in  existence. 

The  first  commission  founded  tlie  collection  which  has  become  tlie 
£oyal  Museam  of  Northern  Antiquities,  bat  it  was  only  after  1815,  and 
under  the  direction  of  Thomson,  that  it  acquired  any  importance ;  when, 
having  been  made  a  national  institution,  under  the  jurisdiction  «rf  the 
minister  at  edncataoo,  it  figured  annually  in  the  financial  report.  Be- 
sides its  regnltu-  appropriation,  it  boa,  as  before,  a  spedal  fiind  for  the 
parcbaae  ofdanefa,  and  may  obtain,  when  necessary,  large  sums  of  money 
to  purchase  collections,  or  to  make  extraordinary  explorations.  At  rel- 
atively little  expense  the  museum  has  been  elevated  to  great  importance. 
It  has  acquired  successively  the  national  antiquities  preserved  fonnerly 
In  the  Cabinet  of  Arts,  the  Cabinet  of  Medals,  and  other  collectioos; 
moreover,  it  has  been  enridied  by  donations  and  by  the  results  of  dig- 
gings in  different  parts  of  the  kingdom,  until  it  contains  betwe^  40,900 
and  50,000  articles  actually  on  exhibition  in  the  Prince's  palaoe.  The 
number  of  relics  coming  in  &om  all  parts  of  the  kingdom  ia  increasing 
to  such  an  extent  that  the  idea  of  erecting  a  grand  museam  for  the 


ANnqmriES  and  national  MomiuENTS  in  dehuabe.  301 

mtknal  coUectioiis  beoomce  more  and  more  popnlar.  To  tlie  moaeam 
•re  BDnexed  the  public  archiTee,  which  contain,  besides  an  archieolog- 
ieaJ  and  topographical  library,  designs,  and  descriptioDS  of  remarkable 
findu,  OH  well  as  of  momuneats  scattered  oyer  the  ooantry. 

It  waB  foQod  ueoeeaary  to  interest  the  people  in  the  progress  of  the 
miweani,  and  to  evoke  and  fester  this  intereat  the  directors  adopted  the 
fiiUowing  means: 

1.  To  admit  the  pnblio  at  all  times  to  visit  the  ooUectiona,  and  to  ez- 
{dain  the  objects  to  visiton.  Later,  whMi  the  acoesaons  to  the  moseom 
and  the  number  of  visitors  do  longer  permitted  giving  oral  instniction 
to  all,  the  directors  published  gaide-books  in  several  langoages. 

2.  To  puUish  in  the  jonmals  the  list  of  objects  sent  or  given. 

3.  To  pablish  popnlar  treatises  npoo  the  antiquities  and  their  signifl- 
OBtiiHi,  a  task  in  which  the  mnseam  has  been  ably  seconded  by  the 
Booiety  of  Korthem  Antiqnwies. 

i.  To  hold  popnlar  conferences  at  Copenhagen  and  elsewhere. 

6.  To  form  small  oollecti<His— especially  for  the  instruction  of  yonth'^ 
in  the  provinces,  the  principal  cities,  in  sdentifio  schools,  high  schools, 
and  uHmal  schools. 

6.  To  interest  in  the  work  tiie  priests,  instmctors,  and  eminent  oitazens, 
who  have  infinenoe  with  the  people,  and  who  will  oversee  their  labors. 

7.  To  distribute  money,  books,  and  otlier  presents  to  those  who  dis- 
tioguiBh  tJiemselves  by  their  zeal  and  cace  in  collecting  and  pieserving 


As  the  trmt  of  these  measazes,  it  rarely  happens  tliat  important 
B  when  found  do  not  come  promptiy  to  the  knowledge  of  tJie 
t^  objects  are  ordinarily  forwarded  at  onee.  The  small 
public  collections  of  the  provinces,  which  have  a  superintendence  inde- 
pendent of  the  state,  have  adopted  the  plan  of  offering  to  the  OMitral 
mnsenm  at  Oopenbagen  such  objects  as  are  especially  interesting  and 
instmctive,  fuid  of  demanding  in  exchange  duplicates  of  more  common 
Specmi«i8.  By  reason  of  a  strong  national  sentiment,  the  i>eopIe  make 
it  a  point  of  honor  to  colleict  material  for  the  history  of  prdiistoric 
times,  so  Jhat  it  is  no  longer  necessary  to  prohibit  the  exportation  of 
relics  of  stone,  bronse,  and  iron.  The  museum  has  fostered  the  spirit  of 
spontaneoosness,  and,  instead  of  diseooraging,  has  fovored  the  formation 
of  pavatb  collections.  Experience  has  shown  that  this  is  the  proper 
way  to  save  from  destruction  many  olyects  which  otherwise  would  have 
been  lost,  the  private  collections  sooner  or  later  becoming  incorporated 
into  the  National  Moseom. 

As  to  the  plan  of  the  moseom  and  its  interior  arrangement,  the  de- 
taUa  are  amply  set  forth  in  the  printed  descriptions.*     It  should  be 

*lfaaeet  for  de  Notdiike  Olduger,  en  kort  Ledetnad  tat  de  Bea^gende.  12mo. 
Cofeabmgea,  Sth  editLon,  t9T4,— Guide  lUostrt  da  Hiutie  dee  Anliqiuttia  dn  Notd  & 
Copenhagne.  Svo.  3d  edition,  1866,— Dm  HnannmfllrnotdlwheAltcirtbUiner.  8to, 
Capenhagen.    U  edition,  1976.  All  by  H.  C.  EngeUutrdt, 


lyGOOgIC 


802  AWTHEOPOLOaT. 

remarked  that  in  general  this  inBtitntion  aima  to  explain  the  method 
of  colonization  of  Denmark,  its  relations  with  other  conntries,  and  the 
progress  of  its  Indigenons  civilization  in  pagau  times  (from  the  begin- 
ning of  the  stone  age  to  A..  D.  1030) ;  in  the  Catholic  period  (to  A.  D.  1536) ; 
finally,  after  the  BeformatioD,  in  the  short  period  dnring  which  the 
ancient  style  of  the  BenaissaDce  obtained,  or,  indeed,  to  the  establish- 
ment of  absolute  power  in  Denmark  (A.  D.  1660). 

In  the  dassiflcation  of  objects,  chronology  has  been  rigoronsly  ob- 
served as  for  as  this  has  been  gradnally  worked  out.  We  no  longer 
confine  ourselves,  as  at  flret,  to  arranging  the  specimens  of  the  pagan 
era  into  great  periods,  simply  the  age  of  stone,  the  age  of  bronze,  and 
the  age  of  iron^  but  we  are  forced  to  distingnish  in  each  of  these  tiiat 
which  belongs  to  the  conunencement  or  to  the  end,  and  also  to  the 
transition  from  one  to  the  other,  in  order  to  show  clearly  tlie  gradnal 
progress  of  civilizatiou  and  its  passage  from  one  primitive  station  to 
aoother  more  advanced,  and  finally  to  discriminate  between  foreign  in- 
flnenoe  and  the  national  and  more  independent  labors.  It  has  beMi  a 
matter  of  partionlM'  importance  in  this  regard  only  to  clasft  by  series 
those  objects  foond  isolated,  while  the  great  finds  of  each  period  have 
not  been  dissociated,  bnt  preserved  in  their  entire^  and  uranged  geo- 
graphically. Thus  it  is  possible  not  only  to  distingnish  tlie  objects  of 
each  period,  and,  indeed,  of  each  sabdivision,  but  to  recognize  tiie 
peculiarities  belonging  to  the  different  sections  of  Denmark,  whose 
sonthem  and  western  provinces  were  evidently  affected  mnch  earlier 
than  the  northern  and  eastern  by  foreign  civilization,  vbile  tlte  cidtaie, 
coming  from  the  sonth,  penetrated  earlier  into  Denmark  itself  than  into 
tlie  more  northern  and  distant  coontaies  of  Scandinavia — Sweden  and 
Norway. 

In  connection  with  the  Museum  of  Northern  Antiquities  and  the  Cabi- 
net of  Medals,*  it  is  necessary  to  mention  the  Museum  of  Ethnographyf 
and  the  Cabinet  of  Antiques^  as  terms  of  comparison,  which  from  many 
points  of  view  furnish  valuable  explanations  of  Danish  antiquities.  Bnt, 
as  is  perfectly  natural  in  Danish  museums,  the  principal  effort  is  directed 
toward  making  the  most  complete  collections  possible  of  alLthat  char- 
acterizes particularly  the  civilizatiou  of  this  country. 

Bnt  we  do  not  stop  in  our  historico-arcluBologitfat  museums  at  the 
year  1660,  the  limit  adopted  for  the  Museum  of  Northern  Antiquities. 
In  the  conviction  that  modem  history,  from  1660  to  the  present  time, 
deserves,  not  less  than  ancient  history,  to  be  illustrated  by  contempo- 

*  Den  Egl.  Hynt-  og  Uedaille-BiuiiliDg  pas  Prindsena  Palaia.  (The  Boyal  Cabinet 
of  CoinB  and  Medals  at  the  Palace  of  tbe  Prince.)  YiutoiB'  Guide.  8vo.  Copen- 
hagen, 1669, 

tC.  L.  Sleinhaner.  Eort  Tqjledning  i  det  Kgl.  eUmogiaphiBke  Unsenm.  (Guide 
to  the  BojalEthnographio  Museum.)  8vo.  Copenhagen,  1874.  Doakgl.  ethnogrmih. 
Masenm  in  Copenhagen.   Svo.    Copenhagen.    1876. 

(L.  MiUler.  Den  Egl.  Antiksomliag  Hoandkatalog.  (Catklogne  of  the  Bo;al  Cot 
lection  of  Antiqneo.)    8vo.    2d  edition,  Copenhagen,  1672. 
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lAry  and  cbaracteristdo  specimens  (s  metbod  of  stndying  the  subject  up 
to  this  time  too  much  negleoted  in  most  countries),  a  historical  maseam 
has  been  established  in  the  ancient  castle  of  Bosenbor^,  at  Oopenbagen, 
boflt  by  Christian  IV,  from  1610-1617,  which  bears  the  name  of  "The 
Chronological  Collection  of  the  Danish  Kings."  This  museum,  under  tbe 
direction  of  Professor  Worsaae,  forms  the  complement  to  that  of  the  Ma- 
seam of  Northern  Antiqaities.  It  embraces,  iu  fkct,  tbe  period  comprised 
between  Christian  IV  and  the  death  of  King  Frederick  Vn  (1663),  par- 
ticalarly  the  whole  period  of  the  absolute  monarchy,  ftom  1G60  to  1848. 
In  the  halls,  which  by  a  happy  coincidence  have  partly  preserved  the 
suooessive  styles  of  tbe  different  epochs,  there  has  been  arranged  around 
the  royal  boose  as  a  center,  and  in  a  rigoroasly  chronological  order,  a  rich 
and  valuable  collection  of  portraits,  representing  members  of  the  royal 
fiunily  and  celebrated  men  of  their  times;  costumes,  fdniitore,  orna- 
ments, arms,  and  other  objects  which  characterize  the  style  of  each 
epo(di,  of  which  tbe  printed  descriptions  will  give  a  clearer  idea.'  This 
mnsenm,  in  which  the  crown  jewels  are  preserved  contains  also  valu- 
able materiaJs  for  t^e  bistoiy  of  industry  and  art,  and  of  tbe  recent 
progress  of  ciTilizationiu  Denmark.  The  chronological  collection,  which 
is  a  trust  of  the  royal  family  placed  onder  the  control  of  tbe  government, 
has,  as  sncb,  a  distinguished  board  of  manager^  consisting  of  the  min- 
ister of  public  instruction,  as  the  representative  of  tbe  state,  and  one  of 
the  principal  flinctionaries  of  tbe  court,  as  tbe  representative  of  tbe 
royal  family.  Moreover,  the  expense  of  increasing  and  preserving  the 
collection  is  charged  to  tbe  public  treasury. 

B.— MONTTMENTS. 

It  was  in  the  time  of  Christian  17,  from  1610  to  1648,  that  measnies 
were  first  taken  for  tbe  preservation  of  the  principal  remains  of  antiquity 
gcnog  to  dec4y.  By  order  of  tbe  king,  several  great  runic  stones  were 
transported  ftom  different  localities  to  Copenhagen,  where  many  were 
destroyed  in  the  fire  of  ]  728 ;  those  which  were  saved  are  now  preserved 
in  the  Moseum  of  ^Northern  Antiquities.  Bat  daring  the  remainder  of 
the  seventeenth  and  all  of  the  eighteenth  century  the  state  did  nothing 
for  the  national  moQuments,  of  which  a  large  number  disappeared,  or 
ware  much  damaged  by  pretended  restorations. 

It  was  only  after  tbe  royal  commission  for  tbe  preservation  of  antiq- 
uities bad  been  established,  in  1807,  that  any  serious  attempt  was  made 
to  preserve  that  which  there  was  still  hope  of  saving.  After  having 
received  from  tbe  pastors  thronghout  tbe  kingdom  reports — often  very 

■  Carl  Amdertat.  De  dmiske  Kongeis  attionologlake  SamllDg  pa*  Boaenberg  (Chron- 
ologloal  Collsotionof  tbe  Daniah  Kings  atRoMoberg),  Bvo,  3d  edition.  Copenbageii, 
1876.  Die  oliTonol.SaiiimlDDg  der  D^.  Eouige,  Bvo,  Copenhagen,  18T2.  Mindeblade ' 
frft  de  dsnake  Eongen  ohronol.  Samliiig  (Bonvenira  of  tho  Chronological  CoUectioo  of 
tbr  Daniah  Kinga)^  4to,  3d  edition.  Copenhagei^  1875.  Nottv  on  the  chron.  oollection 
of  the  Dautsh  Kings,  4  to.  Copenhagen,  I8Gt).— Dr.  C.  Brock.  D«n  Oldeuborgake 
Kongeshegt  luer  ander  EneTsIden  (The  DynitHty  of  Oldenbnrg  In  the  Tiroes  of  Ab- 
■ohitisn)),  Sto.    Copenhagen,  1870.  -.  , 
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imperfect — conc^miog  the  conditioD  of  the  monnmeBts,  the  Danish  de- 
partmeat  of jastice  ( Ckaneellerie),  at  the  instanoe  of  the  commiBBion,  placed 
under  the  iMt>t«ctiOD  of  the  law  a  namber  of  the  monaments  of  antiquity 
and  of  the  middle  ageR  Utronghoot  the  counti?  (1809-1810).*  At  first  the 
legality  of  this  measure  was  doabtfol;  the  proprieton  not  being  bonnd 
b;  any  law  to  cede  their  right  to  these  monomeBts^  espetnally  withoota 
provision  of  indemnity;  moreover,  in  those  cases  where  do  opposition 
was  made,  the  fact  that  they  had  been  taken  by  Uie  government  was  not 
registered  in  legal  form  so  as  to  bar  ftatnre  porohasers  of  the  pn^>erty. 

The  couseqaences  of  this  omission  did  not  fail  to  be  felt  the  more, 
since  the  commission,  not  receiving  any  salary,  and  having  only  small 
appropriations  for  their  object,  had  not  ttie  means  to  «nploy  competent 
men  to  inspect  the  monuments  scattered  throa){hont  the  kingdom. 
Moreover,  many  objects  disappeared,  little  by  little,  withoat  the  knowl- 
edge of  the  commisdon,  or  withoat  their  being  able  to  prosecute  tlie 
guilty  parties. 

However,  an  effort  was  made  to  induce  the  proprietors  to  reUnqulsh, 
voluntiuily,  their  rights  to  the  relies,  and  to  place  them  under  the 
protection  of  the  law;  and  in  a  great  namber  of  oases  the  end  was  at^ 
tained.  Specimens  were  also  bought,  when  the  price  was  not  too  high. 
From  ofBcial  inquiries  made  in  1^7,  it  appeared  that  a  great  number  of 
monuments  declared  national  in  1809-18I0were  entirely  destroyed  or  par- 
tially damaged,  tuid  the  necessity  of  having  recourse  to  more  efflcacions 
measures  was  evident.  By  a  royal  de<a%e  of  December  22,  1847,  a 
salaried  of&cer.  Professor  Worsaae  was  added  to  the  commissioa,  fuid 
charged  especially  as  inspector,  and  later  as  director,  to  look  after  the 
preservation  of  archteological  monuments,  and  under  this  title  he  received 
the  royal  commission  March  20, 1848.f  A  sum  of  money  was  annually 
placed  at  his  disposal  for  the  purchase,  restoration,  and  sketobing  of  the 
monuments,  and  for  diggings  and  expeditions,  in  which  be  was  aothw- 
ized  to  act  in  the  name  of  the  commission. 

As  the  conviction  had  gained  ground  that  it  was  uunecessary  to  pro- 
hibit the  traffic  and  exportation  of  treasures,  so  it  was  agreed  to  follow 
the  same  liberal  policy  as  to  the  seizure  of  national  monuments,  and,-  in 
1848,  the  government  did  not  think  it  advisable  to  give  sanction  to  a 
project  designed  to  apply  the  right  of  eminent  domun  in  the  ease  of 
proprietors  who  were  recalcitrant,  or  who  demanded  too  much  indemnity. 

The  newly  appointed  inspectors  of  archaeological  remains,  after  hav- 
ing labored  a  yeiur  and  a  half  in  concert  with  the  commission  for  the 
preservation  of  antiquities,  np  to  the  dissolntion  of  the  last-named  body 
in  August,  1849,  were  afterward  placed  in  an  entirely  independent  po- 

*The  liat  of  theae  nunHmieiiti  ia  printed  in  Ute  jMiilmtrUkt  Jnnahr  (Arohnologieal 
Annala),  pnbliahed  by  the  Boyal  CommlNion  for  the  Pieterv«tion  of  Antiqnitiea,  L 
870,  CopenhAgeu,  161^  pp.  13^1U,  34H-J79. 

tit  18  printed  in  AiHa.Timi»k  TtditlcHft  (Aiohdealoffioal  Review),  ie<l6~'4a,  pp.  lfiO-163, 
and  in  SMoripIntmliii;  (Colleotion  of  Oidinanoos),  by  Daaing. 
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mtiOD,  and,  iadeed,  in  more  fovorable  circnmstances.  On  theoae  band, 
Uiey  bai  to  convert  into  foil  proprietorsbip  nnmbers  of  leases  wbicli  hod 
belonged  to  tlie  state,  to  public  foundations,  to  flefe,  to  trusts,  and  to 
private  individuals;  on  tbe  other  baud,  tbe  increase  of  prosperity  bad 
developed  tbe  taste  for  tbe  restoration  of  ancieut  castles,  cburcbes,  aud 
tAber  remarkable  monuments. 

I,  Belative  to  tbe  seizure  in  the  name  of  tbe  state  of  stone  heaps, 
fkmereal  mounds,  runic  stones,  fortifications,  ruins  of  castles  &c.,  tbe 
government  passed  an  ordinance  in  1848  that  all  structures  of  this  kind 
exiatiug  in  the  royal  domains  and  in  the  foiests  of  tbe  state  should  be 
declared  national  property,  and  that  if  any  part  of  the  national  domain 
sboold  he  alienatefl,  these  structures  should  be  expressly  reserved  by 
tbe  state  and  clearly  designated  in  the  articles  of  sale.  At  that  time 
the  arctateologictl  director  traveled  over  the  country  to  make  a  Ust 
and  a  description  of  such  objects  as  deserved  to  be  saved.  At  the 
instance  of  the  archeeological  commission  (Jnly,  1848),  the  minister  of 
justice  invited  the  directors  of  religious  foundations  and  tbe  holders 
of  flets  and  trusts  to  make  the  same  reservation  in  favor  of  tbe  state 
npou  leasing  or  selling  their  property.  Moreover,  tbe  antiquarian  com- 
mlsMon  (Jnly  8, 1849),  and  later  tbe  director  of  mounments  and  of  the 
maseam  (November,  1849),  addressed  printed  circulars  to  all  the  land- 
holders of  tbe  kingdom  to  induce  them  to  make  tbe  same  resenations, 
and  many  of  them  submitted  to  it  with  the  greatest  good  will.  In  this 
way,  without  mach  expense,  a  great  number  of  important  and  charac- 
teristic monuments  were  placed  under  the  protection  of  the  law.  Al- 
though in  many  eases  tbe  reservations  announced  in  tbe  leases  and  acta 
of  Kile  were  not  stated  so  clearly  as  to  avoid  all  confiict  concerning 
tenare,  yet  a  basis  was  established  upon  which  to  build  iu  the  fhture. 
In  tfae  numeroas  excursions  made  each  year  by  tbe  director  of  ancient 
monuments,  frequently  accompanied  by  artists  who  measured  and 
sketched  the  difiierent  kinds  of  remains  throughout  tbe  kingdom,  and 
in  his  [wrsonal  relations  with  tbe  people,  he  acquired  for  the  state  a 
great  number  of  relics,  some  of  which  were  sold  at  a  reasonable  piice^ 
others  given  gratuitously — indeed,  by  yeomen  hardly  able  to  do  it. 
These  journeys,  which  hdped  greatly  to  call  the  attention  of  tbe  people 
of  difl'erent  localities  to  tbe  fhct  that  such  monuments  had  been  declared 
national  property,  had  also  tbe  effect  of  bringing  to  light  movable  ob- 
jects, sncb  as  runic  inscriptions,  tombs,  tragments  of  areltitecture,  &Ct 
which  were  exposed  to  great  risks,  and  of  secaring  for  the  lilational 
Hosenm  important  works  of  antjquitiy. 

By  reason  of  tbe  close  connection  of  tbe  Arehseological  Boreau  with 
the  National  Arobffiological  Museum,  iu  tbe  archives  of  which  all  the 
sketches  made  in  the  journeys  of  inspection  were  deposUed,.  it  wm 
agreed  to  prepare  as  soon  as  poSisible  an  arcbieological  chart  of  each 
parish,  on  which  should  be  indicated  witb  precisioa  the  stmctures  sub' 
S.  Mis.  54 20 
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jecfo^  to  the  ravages  of  time,  and  to  prepare  thas  the  material  for  the 
^reat  archeeoloeical  chart  of  the  kiogdom.  To  guide  the  pastors,  tettch- 
era,  and  others  who  tlesired  to  cooperate  in  this  work,  a  circnlar  was  dis- 
tributed in  18i9,  upon  which  were  noted  the  sigus  adopted  for  the  differ- 
ent classes  of  objects.  As  the  neeiied  funds  were  uot  voted  for  the  en- 
terprise, which  was  paid  for  by  private  subscription,  archeeological  topog- 
raphy was  executed  but  slowly. 

Kotwithstauding  the  progress  of  the  work  of  preservation,  it  was 
evident  that  a  director  residing  at  Copenhagen,  coald  accomplish  but 
little  and  would  not  be  able  to  inspect  properly  the  numerous  monn- 
ments  scattered  throughout  the  country,  now  more  than  ever  exposed 
to  destruction  by  reason  of  clearings,  restoration  of  buildings,  con- 
struction of  railroads,  &c.  By  a  Circular  of  November  i;0,  1866,  the 
directors  Of  monuments  addressed  the  curators  of  the  archseological 
collections  in  the  cathedral  cities  of  Denmark  and  Iceland  and  proposed 
to  them  to  form  diocesan  commissions,  composed  of  residcnta-  having 
the  greatest  taste  for  arehteology,  and  to  nominate  diocesan  inspectors 
to  work  in  concert  with  the  central  directory  at  Copenhagen  for  the 
preservation  of  the  monuments  of  each  diocese.  Bnt  although  this 
project  obtained  numerous  adherents,  by  reason  of  the  failure  of  pecuni- 
ary resources  it  was  not  pat  into  execution,  as  it  was  desirable  that  it 
should  be,  and  as  it  probably  will  be  in  the  future. 

Meanwhile  justifiable  complaints  continued  to  be  made  concerning  the 
destruction  of  national  monuments,  and  as  the  directors  had  not  sufficient 
funds  to  arrest  these  ravages,  they  made  an  appeal,  through  the  minister 
of  public  instruction,  to  the  Danish  parliament,  which  had  otten  given 
proof  of  its  good  will  in  this  matter,  and  solicited  the  means  for  making  a 
complete  investigation  and  for  placing  under  the  protection  of  the  law 
til  the  most  im[)ortant  monuments  of  the  country;  the  proposition, 
*mp1y  seconded,  February  8, 1873,  expressed  the  tbllowing  views: 

1.  That  an  inquiry  as  thorough  as  possible  should  be  made  into  aU 
the  relics  of  antiquity  existing  in  Denmark.' 

2.  That  this  inquiry  should  be  con&ded  to  arcbseologists  and  design- 
ecu,  whose  duty  it  should  t>e  to  make  plans,  sketches,  and  descriptions 
of  the  most  important  monuments,  notably  of  those  which  deserve  to 
be  in  the  future  placed  under  the  protection  of  the  law. 

3.  That  in  order  to  arrive  at  this  resnlt,  if  it  could  not  be  obtained 
otherwise,  the  government  shonld  negotiate  with  the  proprietors  for  tiie 
purchase  of  the  said  monuments. 

4.  That  there  should  be  annually  appropriated  for  these  acquisitions, 
for  about  ten  years,  a  sum  of  3,500  rigsilalers  ($1,900). 

These  propositions  were  adopted  unanimously  by  the  parliament,  as 
veil  for  the  fiscal  year  from  April  1, 1873,  to  March  31, 1874,  as  for  the 
following  years. 

lu   consequence,  tlie  archeological  burean  has  been  able  daring 
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the  past  few  years  to  send  out  several  committees  of  inqniry,  composed 
each  of  sm  orchsologist  and  a  drangbtemau,  Id  the  different  divisions  of 
the  kingdom,  where  they  liave  met  the  heortjest  reception.  Many  relics 
have  been  ahready  bought  by  the  state,  and  others  have  been  offered 
gTat4Utou8ly  by  the  farmers.  Cesides  the  archsological  charts,  which 
have  been  prepared,  sketches  of  many  objects  have  lieeD  made,  wbich 
will  be  of  inestimable  valae  in  the  future  Btady  of  art  in  Denmark,  and 
which,  io  a  practical  point  of  view,  will  be  osefol  in  the  restoration  of 
aocieot  edifices  which  are  now  undertaken  in  oar  kingdom  to  a  previously 
nnkDown  extent. 

II,  Private  individuals,  as  well  as  the  state,  are  exhibiting  great  ac- 
tivity in  the  restoration  of  ancient  forts  and  castles,  churches  and 
other  edi&cee  of  the  middle  ages  and  modem  times.  This  movement 
has  manifested  itself  in  the  last  twenty  years  oa  the  outgrowth  of  the 
development  of  artistic  taste,  of  a  national  sentimbot,  and  of  tbe  relig- 
oos  life,  and  in  concert  with  the  continued  improvement  in  business. 
While  formerly  little  account  was  made  of  the  architectural  style  appro- 
priate to  different  edifices,  tiie  directory  of  monuments  is  obliged  to 
consider  it  in  all  those  restored  by  the  state,  and,  moreover,  has  had,  in 
this  respect,  all  the  co-operation  necessary  on  the  part  of  pubUc  institn- 
tioDS  and  great  corporations.  As  to  the  restorations  undertaken  by 
private  individuals  the  directory  has  abstained  from  acting  officiously, 
bat  has  ordinarily  met  with  a  good  degree  of  success.  It  Is  quite  rare 
that  it  has  failed  in  its  war  against  false  taste,  which  prevails  only  in 
the  petty  communities. 

Among  the  great  civil  structures,  for  the  restoration  of  which  the 
state  has  made  provision  during  these  late  years,  we  may  cite:  tbe  an- 
cient tower  called  Oaasetfiam  (goose  tower),  of  the  iourteenth  century, 
forming  part  of  the  rains  of  the  castle  of  King  Taldemar  the  Great,  at 
Vordinborg,  in  Seeland,  to  the  expenses  of  which  a  privato  benefoo- 
tor  has  generously  contributed;  the  remarkable  castles  of  Seeland,  in 
the  style  of  the  Benussanc^  called  Bosenborg,  Eronborg,  and  Freder- 
iksborg,  burned  in  December,  1859.  For  the  last,  however,  tbe  expense 
has  been  borne  by  the  King,  Frederick  VII,  or  covered  by  a  national  sub- 
scription. While  speaking  of  royal  castles,  it  should  be  mentioned  that 
the  government  has  also  caused  to  be  restored  and  adorned  in  a  proper 
maoDer  nearly  all  tbe  royal  sepulchres  throughout  the  kingdom. 

But  incomparably  more  important  is  the  restoration  of  ehorches,  which 
has  been  going  on  everywhere,  so  to  speak,  although  many  of  them,  on 
accoont  of  their  extent,  conld  not  be  lehailt  without  great  difficulty 
and  uxpense.  Tbe  establishment  of  the  Beformatiou  (1536),  which  de- 
prived the  chnrches,  and  above  all  tbe  cathedrals  and  monasteries  of 
the  greater  part  of  their  revenues,  for  a  long  time  brongfat  architecture 
into  neglect.  A  very  few  of  these  edifices  remained  in  tlie  possession 
or  the  state,  the  greater  part  fell  into  the  hands  of  those  who  paid  tbe 
tithe,  and  many  were  abandoned  to  private  individuals  with  the  tax 
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levied  for  their  maintetiaiice,  but  they  were  obliged  to  give  them  snitable 
care.  In  order  to  compel  them  to  tVilflll  their  obligations,  the  state  has 
reserved  the  right  to  inspect  these  boildiDgs,  and  it  has  annoally  im- 
posed this  doty  npon  the  first  pastor  of  the  canton  with  several  skilled 
workmen.  These  inspectors,  however,  were  geAerally  devoid  of  all  ele- 
vated artistic  taste,  and,  moreover,  the  revenaes  were  f^  from  covering 
the  eBorroous  expense  for  the  proper  maintenance  of  these  large  build- 
ings. It  is  only  in  very  pressing  cases,  after  fires  or  great  accidents, 
that  the  chnrches  receive  extraordinary  aid  obtained  by  general  snb- 
scription,  by  subsidies  furnished  by  the  state,  and,  aa  moch  as  possible, 
by  the  parish  itself.  In  sneh  circumstances  many  of  the  most  remark- 
able religious  edifices  have  fallen  into  a  sad  state  of  dilapidation. 

The  law  of  February  19,  1861,  on  the  inspection  of  chnrches  was  a 
grand  step  for  the  bett«r.  It  established  general  rules'to  be  followed 
hereafter  for  the  restoration  of  churches  in  their  primitive  style,  and  for 
thepreservatioDof  their  furniture  and  their  monnments;  and  it  reserves, 
for  the  benefit  of  the  National  Museum,  the  right  to  acquire  objects  of 
no  further  use;  furthermore,  it  prescribes  the  nomination  of  a  special 
committee  competent  to  inspect  the  most  remarkable  churches.  This 
committee,  which  was  composed  of  several  distinguished  architects  and 
a  practical  archaeologist,  and  which  exercised  a  great  iofiuence  upon  the 
restorations  commenced  already  or  andertaken  after  their  appointment, 
has  for  its  president  the  director  of  monuments. 

A  progress  not  less  important  was  the  authority  granted  to  the  min- 
ister of  public  instruction  to  divide  among  the  poorer  churches  the  sur- 
plos  of  receipts  from  the  richer,  which  were  placed  as  independent  in- 
stitutions under  the  direction  of  the  diocesan  authorities.  Finally,  it 
was  made  possible  to  proceed  to  the  restoration  of  churches  without  re- 
sources, and  which  were  in  bad  state  of  decay,  by  the  contribution  of 
extraordinary  credits  on  the  part  of  the  state,  by  the  increase  of  taxa- 
tion on  the  part  of  the  parishes,  and  by  the  voluntarj'  subscriptions  of- 
individuals.  In  this  way  there  has  been  collected  during  the  jtast  few 
years  about  140,000  francs  ($23,000)  to  restore  the  ancient  church  of  the 
monastery  of  Maribo,  in  the  island  of  Lolland,  constructod  at  the  com- 
mencement of  the  fifteenth  century.  In  the  same  manner  the  remark- 
able brick  church  of  Kallnndborg  (Seeland),  bnilt  in  the  tbrm  of  a  Greek 
crostt  in  the  twelfth  century,  has  been  restored  with  its  five  towers,  of 
which  the  largest,  that  in  the  middle,  had  fallen  down.  The  expense  has 
amounted  to  170,800  firancs  ($34,000).  Nest  year  the  restoration  of  the 
cathedral  of  Yiborg,  in  Jutland,  which  was  constructed  of  granite  in  the 
twelfth  centnr}',  will  be  terminated,  at  a  total  expense  of  about  1,057,000 
francs  ($211,000),  after  which  the  oldest  Danish  brick  churches  will  be 
repaired,  to  wit,  that  of  the  monastery  of  Bingsted,  in  Seeland,  dating 
trom  about  1160,  and  the  cathedral  of  Bibe,  in  Jutland,  built  in  a  semi- 
circular form,  in  the  first  half  of  the  twelfth  century. 

in  Jutliiud  the  interior  of  the  cathedral  of  Aaiiius,  a  brick  stroctore 
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(mgiaally  Bemidrcular,  dating  from  tbe  tbirteentli  centory,  has  been  re- 
stored by  the  church  or  by  tbe  community  at  a  cost  of  84,000  fraocs, 
($16,800),  aud  the  exterior  iiow  being  repaired  will  demand  about  280,000 
francs  ($56,000). 

In  Fionia,  through  the  same  agency,  the  church  of  Saint-Kniid,  at 
Odense.,  a  brick  structure,  vith  a  crypt  recently  discovered,  in  ogival 
style,  dating  from  tbe  thirteenth  or  fourteenth  century,  has  been  re- 
paired at  a  cost  of  238,000  francs  ($47,600). 

Id  Seelaud,  the  cathedral  of  Boskilde,  a  brick  edifice  transitional  in 
style,  dating  from  the  commencemcut  of  tbe  thirteenth  century,  has  cost 
for  reconstruction  420,000  francs  ($84,000). 

The  rich  academy  of  Sorae,  in  Seeland,  which  belongs  to  the  state,  has 
restored  at  great  cost  the  imposing  church  of  its  ancient  monastery,  a 
remarkable  brick  structure,  dating  ft'om  1170  or  thereabouts,  and  of  the 
still  more  ancient  church  of  Fjennesle^lille,  of  which  it  has  the  patrouagc, 
the  academy  has  rebuilt  in  its  primitive  style  the  twin  tower,  pre\'iout9ly 
much  injured. 

In  all  these  churches  the  paint  which  covered  up  the  ancient  figures 
or  mural  decomtions  has  been  removed,  the  old  altar  scenea,  the  bap- 
tismal fonts,  the  epitaphs,  the  monumental  stones,  the  paintings,  and 
other  relics  of  antiquity  have  been  carefully  restored  and  preserved. 
From  what  has  been  said,  particularly  concerning  the  church  of  the 
village  of  Fjcnneslevlille,  it  is  scarcely  worth  while  to  remark  that  the 
example  of  tbe  restoration  of  great  churches  has  had  a  very  salutary 
Influeuce  upon  the  refitting  of  the  smaller  ones. 


THK  FBBKCH  HALF-BBBEDS  OF  THE  KOBTIIffEBT. 

By  T.  Havabd,  M  D.,  Anittant  Surgeon,  V.  S.  A. 
INTBODUOTION. 

The  power  of  France  in  Korth  America  has  passed  away,  but  the 
memory  of  its  rigime  still  endures  throughout  the  vast  territories  dis- 
covered and  colonized  by  the  hardy  Canadian  pioneO^  with  the  blood, 
langaage,  and  character  of  a  large  proportion  of  their  inhabitants. 

Always  the  friends  of  the  Indians,  the  French  explorers,  traders,  and 
vayageura  often  became  identified  with  their  interests  aud  fortunes,  and 
Steely  intermarried  with  them.  Their  mixed  blood  descendants,  found 
mostly  north  and  west  of  the  great  lakes,  scattered  throughout  the  British 
Possessions  and  the  Northwestern  States,  have  been,  in  their  humble 
way,  playing  an  important  part  in  the  colonization  and  civilization  of 
the  Far  West. 

Sailing  down  the  Bed  Eiver  of  the  North  into  the  Canadian  province 
of  Manitoba,  the  traveler  finds  himself  at  their  headquarters.  He 
observes  men  and  women  with  almost  the  dusky  complexion  of  the  ab- 
origine, bat  dressed  in  a  civilized  garb.    They  speak  a  French  dialect, 
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reudilf  aoderstood,  bat  unlike  aay  of  the  patois  of  France.  He  is  aor- 
])rised  at  tbeir  deiuonstratiTeness  and  pleased  with  tbeir  nrbaoity.  He 
discovers  in  tbem.  the  instincts  of  the  Indian  blended  witb  and  modified 
by  many  of  the  moral  and  mental  traits  of  the  white,  so  that  he  is  often 
unable  to  tell  which  blood  pretKinderates.  Such  are  the  first  general 
Impressions  mode  upon  him  by  the  French  half-breeds. 


OBIQIN  AJtm  DBTEX.OPUENT. 

I  shall  first  outline  the  history  of  their  origin  and  gradual  increase, 
beginning  with  the  various  causes  which  sent  their  fathers  from  Cana- 
dian towns  and  settlements  into  the  wilderness  to  adopt  savage  life. 

Canada,  during  the  seventeenth  century,  was  a  poor  and  suBering 
colony.  Severity  of  climate,  wily  savuge  foes,  bad  government,  all 
conspired  against  its  prosperity  and  happiness.  It  became  a  severe 
training- school  in  which  was  developed  an  enduring,  hardy  race  of  men, 
emiuently  adapted  to  the  hazards  and  toils  of  the  life  which  awaited 
thom. 

The  ftar-trade  was  then  the  main  resource  of  New  France.  In  its 
purs:[it  lay  the  only  path  to  advancement  and  wealth,  and  the  energy 
and  enterprise  of  the  colony  were  bent  in  that  direction.  Daring  canoe- 
men,  not  content  to  trade  with  the  Indians  at  the  settlements,  set  out 
for  the  wildemeas  in  quest  of  savage  fur-hunters,  and  met  with  great 
success.  The  charms  of  this  roving  life,  seasoned  by  danger  and  coupled 
nith  a  lucrative  traffic,  soon  allured  many  of  the  strongest  men  into  the 
western  wilds. 

The  population  comprised  a  large  proportion  of  disbanded  soldiers, 
mined  gentiUhimimcs,  and  lawless  adventurers.  To  such  men  the  nar- 
row confines  of  Canada,  then  a  mere  strip  of  land  on  each  side  of  the 
Saint  Lawrence  from  Quebec  to  Montreal,  was  too  restricted  a  sphere  of 
actitm,  and  the  fur-trade  gave  a  vent  to  their  restless  activity.  On  the 
other  hand,  the  paternal  solicitude  of  the  home  government  and  the  zeal 
of  its  clergy  bound  the  infant  colony  within  a  net  of  ordinances  and  regu- 
lations f^m  which  many  were  glad  to  break  loose. 

The  bold  and  greedy  spirits  who,  towards  the  middle  of  the  seven- 
tec..'-  century,  began  thus  to  range  forests  and  lakes  for  beaver  skins 
were  known  as  conrcurs  de  boi».  It  soon  l>ecame  evident  that  their  ex- 
ample was  pernicious;  but  in  spite  of  stringent  repressive  laws  their 
number  constantly  increased,  and  as  the  nefarious  trade  could  noc  be 
stopped  it  was  deemed  best  to  regulate  it. 

The  courettr  de  bou,  or  busli-runger,  would,  at  rare  intervals,  visit  the 
setllements  of  Montreal  and  Three  Rivers  and  squander  in  a  few  wild 
orgies  the  accumulated  gains  of  a  whole  campaign;  but,  impatient  of 
restraint  and  fearful  of  the  law,  he  would  soon  take  in  a  cargo  of  pro- 
visions and  trinkets,  and  again  set  the  prow  of  his  canoe  westward. 
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lo  the  forest,  among  tlie  Hotods  or  Ottawas,  lie  gave  himself  \ip  to 
the  ease  and  abaudon  of  his  adopted-home  life,  and  let  loose  the  cur- 
reDt  of  hiti  lower  iustincts.  Divested  of  all  the  proprieties  of  his  former 
civilized  life,  psunted  anj]  tattooed,  with  feathered  hat  aud  beaded  gar- 
lueots,  he  gaily  danced  .with  the  braves  or  gravely  smoked  the  calamet 
at  the  council  of  the  tribe. 

The  first  admixture  of  Freach  with  Indian  blood  was  the  nntnral  re- 
salt  of  the  bushrangers'  mode  of  life;  admitted  to  all  the  pnvilegea  of 
members  of  the  tribes,  they  coarted  the  facUo  dasky  beauties  ami  won 
them  either  as  wives  or  concabine);.  They  visited  tlv)  natives  of  Sault 
Ste.  Mario  as  eai-ly  as  1054,  hud  made  a  rendezvous  of  Mackinac  before 
the  eatjiblitihment  of  tb^  mission  in  1671,  and  had  a  stoclcade  at  Detroit 
long  before  Du  Shut  fortified  it  in  168S.  la  all  their  migrations  a 
cordial  welc«me  was  always  extended  them  by  the  Indians  of  the  lakes 
and  of  the  Illinois  country,  and  their  first  mixed-blood  ofispriug  can  be 
traced  back  to  about  the  middle  of  the  seveuteeuth  century. 

We  hare  strong  evidences  that,  before  th«  conquest,  the  Frencli  had 
explored  the  Northwest,  along  the  Soskatchawan  and  the  Miasouii,  as 
for  as  the  Bocky  Mountains.  They  bad  important  trading-posts  in  the 
Winnipeg  Basin  and  on  the  Upper  Mississippi.  After  their  downfall, 
shunning  their  conquerors,  they  emigrated  from  Canada,  in  large  num- 
bers, to  the  distant  Western  settlements,  aud  were  thus  thrown  into 
still  more  intimate  relations  with  the  Indians.  Then  was  organized  the 
famous  British  Northwest  Company,  which  enrolled  under  its  dag  all 
the  Canadians  who  had  served  at  the  various  posts  on  the  frontiers.  It 
occnpicd  the  regions  hitherto  held  by  the  French  and,  later,  extended 
its  operations  even  beyond  the  Rocky  Mountains.  When  it  became  ab- 
sorbed by  its  more  powerful  rival,  the  Hudson  Bay  Company,  in  1821, 
the  Canadians  continued  to  be  the  most  numerous  and  valuable  servants 
of  the  new  organization.  They  were  likewise  a  very  important  element 
in  the  Ibrmation  and  management  of  the  various  American  fur  compa- 
nies. It  may  be  safely  stated  that,  at  the  end  of  the  first  quarter  of  the 
present  century,  French  cnffaj/Awere  found  atall  the  posts  of  the  British 
and  American  fur  companies  from  Lake  Superior  to  Vancouver's  Island, 
and  from  the  Great  Slave  Lake  to  the  Lower  Missouri. 

Whenever  they  became  independent  they  generally  formed  settlements 
in  the  neighborhood  of  the  companies'  posts.  The  Lake  Winnipeg  Basin, 
first  discovered  and  colonized  by  De  la  Verendrye,  in  1743,  and,  after  the 
conquest,  the  center  of  the  operations  of  the  Northwest  and  Hudson 
Bay  Companies,  has  always  contained  a  large  population  of  French 
Canadians  and  half-breeds.  Before  Lord  Selkirk  began  his  settlemeut 
on  Ked  River,  in  1811,  they  bad  considerable  villages  at  Pembina  and 
Fort  Rouge,  later  Fort  Garry.  From  Winnipeg  they  spread  most  along 
the  great  ai-teries  of  trade  anti  travel  the  Assiuiboin  aud  Saskatcbawan 
Bivers.  On  the  Pacific  coast  their  principal  colonies  were  at  Fort  Van- 
coaver,  Walla  Walla,  and  other  points  on  the  Columbia. 
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The  great  majority  of  CanadiaDs  who,  more  parlicularty  in  tbe  early 
times  of  the  colony,  left,  the  settlemeotB  as  traders,  huDters,  vopageun, 
otengagis  were  single  di&d  who  cut  themBelves  loose  irom  kith  and  kin 
to  seek  fortune  in  congenial  pursuits  at  the  advanced  x>09ts  and  among 
the  Indians.  As  already  intimated,  they  were  not  strict  monogamists. 
They  would  sometimes  abandon  the  mother  of  tkeiroffspring  to  the  care 
of  her  tribe  and  seek  a  second  or  a  third  wife  (wherever  chance  carried 
tbem,)  to  be  perhaps  forsaken  like  the  first  Such  conduct,  favorable  to 
the  production  of  a  nnmerous  progeny,  was  very  objectionable  to  the 
missionaries,  who  combated  it  with  all  the  weight  of  their  influence. 
They  generally  succeeded  in  giving  the  sanction  of  law  and  religion  to 
on©  of  their  illegitimate  unious,  so  that,  however  loose  iu  bis  morals,  the 
voyageur  hnOi  one  lawful  wifu  who,  after  the  vicissitudes  of  a  toilsome 
life,  would  share  with  bim  in  his  decUning  years  the  comfort  and  rest 
of  the  settlements. 

It  may  bo  apposite  to  our  purpose  to  notice  here  the  contrast  between 
the  French  and  the  English  colonies  in  their  relations  with  the  Indians. 
The  latter,  independent  of  the  Indians  from  whose  intercourse  tbey 
could  derive  no  benefit,  regarded  them  simply  as  an  obstacle  to  their 
progress,  a  natural  foe,  against  which  they  waged  a  war  of  ext<^rmina- 
tion.  The  former,  from  the  first,  recognized  in  the  red  man  a  fellow  be- 
ing, and  as  such  entitled  to  consideration.  They  treated  him  with 
firmness,  tempered  by  strict  justice.  Of  a  more  gentle  and  sympathetic 
nature,  the  French  felt  kindly  disposed  towards  the  natives  and  had 
less  repugnance  to  overcome  to  associate  with  them.  Their  religion, 
also,  as  exemplified  in  the  self-immolating  life  of  the  missionaries,  must 
have  taught  them  impressive  lessons  of  tolerance  and  Christian  charity. 

As  the  result  of  their  intercourse  with  the  Indiaus  there  was  not  in 
Xew  France  a  single  tribe  whose  alliance  and  friendship  they  did  not 
win  and  ret'iin,  even  long  after  their  power  had  passed  away.  They, 
however,  as  already  stated,  had  less  worthy  motives  to  conciliate  them. 
Having  neglected  agriculture  for  the  sake  of  trade,  the  Indians  were 
necessary  auxiliaries.  It  was  oidy  through  tbem  that  furs  conld  be 
procured  and  prosi>crity  maintained  in  the  colony;  only  with  their  help 
that  tbe  King  could  extend  his  dominions  westward  and  check  tbe 
encroaching  English  and  Dutch  colonies.  The  cultivation  of  their 
triendship  was  therefore  earnestly  enjoined  upon  all  the  officials  of  New 
France,  on  political  and  commercial  gi-ounda,  while  the  missionary 
preached  forbearance  and  justice  in  the  nam^  of  humanity. 

The  tribes  of  Canada,  of  the  Lakes,  of  the  Winnipeg  Basin,  and  of  the 
niiuois  country,  all  belonging  to  tbe  great  Algonquin  family,  were  most 
subjected  to  French  influence.  It  was  among  tliem  that  the  conrewn 
de  boia  loved  to  rove;  with  their  guidance  the  voyagers  explored  the 
northwest,  and  it  is  from  them  that  the  ^reat  majority  of  half-breeds 
derive  their  Indian  blood. 

Early  iu  the  eighteenth  centnry,  after  all  the  lobes  had  been  explored 
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and  tbe  tribes'  friendsliip  secared,  families  began  to  emigrate  into  the 
northwest.  A  great  number  settled  at  Detroit,  others  at  Maukioac  and 
Saiilt  St«.  Marie;  some  even  as  far  as  Green  B&y,  in  Lake  Mictiigan, 
and.the  lUississippi  settlements.  It  was  only  in  18L8  that  one  or  two 
Caoadtan  families  moved  to  Fort  Garry,  and  it  appears  that  when 
Bishop  Totsh^  arrived  at  that  place  in  I8I0  there  had  been  bo  far  but 
fonr  Canadian  women  ou  the  Bed  Eiver. 

At  the  present  day  it  neems  certain  that  of  tbe  descendants  of  these 
namerons  families  very  few,  if  any,  can  boast  of  pure  white  blood.  The 
admtxtare  proceeded  very  slowly,  but  surely.  It  was  immediate,  of 
course,  in  the  «aae  of  the  wandering  coureurs  and  voyageun;  it  ad- 
vanced more  gradually  in  colonies  formed  of  emigriint  fomilies.  Detroit 
bad  still  a  prepondenince,  and  Easkaskia  a  large  proportion,  of  incon- 
taminate  families  at  the  time  of  the  conquest. 

Aiteiwards  Detroit  and  its  environs  increased  considerably  by  new 
accessions  from  Canada,  but  through  Indian  alliances  the  French  there 
eventually  lost  their  identity  as  a  white  race,  to  sneh  an  extent  that 
there  is  scarcely  any  portion  of  the  large  Canadian-descended  popula- 
tloD  of  Eastern  Michigan  not  infused  with  Indian  blood. 

The  French  colonies  on  the  IlUnois  shore  of  the  Mississippi,  at  Kas- 
kaskia,  Oahokiu,  Fort  Cbartres,  &c.,  had  acquired  considerable  import- 
ance in  1T(U,  an<l  counted  several  thousand  inhabitants.  S]>eak)ng  of 
the  Illinois  mission,  the  historian,  John  G.  Shea,  says:  "More  than  in 
any  other  part  the  settlers  intermarried  with  the  Indians,  and  there  are 
few  of  tbe  French  families  in  Illinois  and  Missouri  that  caonot  boast 
their  descent  from  the  noble  tribe  which  has  given  its  name  to  the 
former  State."  Michael  Ako,  one  of  the  members  of  tlie  La  Salle's  ex- 
pedition, married,  in  WdZ,  the  daughter  of  the  chief  of  the  Kaskaskias. 

U. 

THE  OFFSPRING  OP  INTBEMARRTraQ  RAOEa. 

The  blood  of  intermarrying  races  becomes  mixed  in  various  propor- 
tJODB.  A  white  man  marrying  a  sqnaw  begets  half-breeds;  these  by 
Boooessive  marriages  with  either  white  or  red  blood  witi  procreate 
qnarter-breeds  or  quadroons  in  the  second,  and  eighth-breeds  or  octo- 
roons in  the  thirtl  generation.  Marriages  between  the  first  and  second 
generations  arc  common,  producing  three-eighth  breeds,  either  white  or 
red.  Of  course,  marriage  between  the  offspring  of  the  same  generation, 
as  between  half-breeds,  would  not  alter  the  relative  proportion  of  either 
blood. 

From  these  iiossible  combinations  it  is  seen  that  the  caste  of  Indian 
mixed-bloods  is  neither  fixed  nor  well  defined.  Like  all  hybrid  races,  it 
is  liable  to  many  changes,  and  generally  tends  to  approximate  one  or  the 
other  of  tlie  types  of  its  progenitors.  If  a  district,  inhabited  by  half 
breeds  or  qnarter-breeds,  becomes  settled  by  white  people,  and  corre- 
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epondingly  abandoned  by  the  Indians,  the  reversion,  naturally,  will  be 
towards  the  white  race,  and  the  red  blood  may  become  so  dilated  as  to 
scarcely  give  traces  of  its  presence  either  in  the  complexion  or  intel- 
lectual acquirements.  Such  is  the  case  in  part»  of  the  States  of  Illinois 
and  Missouri,  as  well  as  la  Eastern  Michigan  and  other  places  about 
the  lakes. 

Again,  if  half-breeds  lire  exolusirely  among  Indians,  the  reversiou 
will  be  towards  the  red  type,  so  that  a  point  is  reached  when  it  is  im- 
possible to  discriminate  between  a  mixed-blood  and  a  pure-blood  native. 
We  And  such  Individuals  among  the  Northwestern  tribes,  of  which  they 
are  a  component  part.  Between  these  extremes  is  a  large  middle  ground 
occupied  by  intermarried  mixed-bloods,  ranging  fh>m  guarter-wiiite  to 
quarter-red,  and  including  many  half-breeds.  These  true  representatives 
of  the  race  are  most  numerous  ou  the  lied  Biver  of  the  Kortb  and  the 
Winnipeg  Basin. 

Appellattons  ofFreneh  mixed-bloodg. — The  French  mixed-bloods  of  the 
Northwest  are  known  under  the  several  names  of  half-breeds,  m^tis,  and 
bois-brul6&  Miitis  is  probably  derived  trom  the  Spanish  meatiM.  itself 
traceable  to  the  Latin  mixtua.  Bois-brul6  (burnt-wood),  an  appellation 
mostly  used  iu  the  British  provinces,  is  explained  by  referring  to  the 
maternal  dialect  of  a  large  proportion  of  half-breeds.  In  Chippewa  they 
are  called  Wisahkotewan  N^iniwak  (men  partly  burned,  or  half  bamed), 
that  is,  I  infer,  men  tinged  with  Indian  blood,  but  not  quite  burned  into 
the  coppery  complexiou.  The  usual  name  of  half-breeds  used  by  English 
and  Americans  presupposes  blood  from  the  paternal  and  maternal  an- 
cestors, mixed  in  equal  proportion;  but,  as  mentioned  before,  this  is  not 
often  the  ease.  The  term  mixed-blood  is  too  vaguely  comprehensive. 
M^tia,  when  referring  to  French  mixed-bloods,  seems  the  most  appro- 
priate name.  The  designation  of  French  is  often  indifferently  applied 
to  Canadians,  m^tis  of  all  grades,  and  even  pure  Indians  who  associate 
with  m^tisand  speak  their  _patot8.  It  should  also  be  stated  that  in  Man- 
itoba and  other  places  a  certain  proportion  of  mixed-bloods,  &om  En- 
glish and  Scotch  fathers,  bearing  such  names  as  Grant,  Grey,  Suther- 
land, &C.,  are  classified  as  French,  from  their  language,  religion,  and 
associations,  while  occasionally  such  names  as  Lambert  and  Parisien  are 
found  among  English  half-breeds. 

IIL 

GEOQEAPHIOAL  DISTEmUTION  AND  POPULATION. 

I  have  endeavored  to  form  a  near  estimate  of  the  population  and  as- 
certain the  geographical  distribution  of  the  m^tis.  Their  uncertain 
status  as  to  nationality,  their  wide  scattering  over  large  areas,  and  the 
constant  shifting  of  many  families  from  one  place  to  another,  make  this 
no  easy  task.  My  own  observations  have  been  supplemented  by  infw- 
mation  gathered  fhim  missionaries,  trarelera,  and  Indian  agents  and  other 
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govemineDt  officials,  bo  tbat  I  bare  reason  to  believe  tbe  following  8am- 
mary  to  be  tolerably  full  and  correct 

Jftc/ttpan. — There  are  about  8,000  people  of  French  origin  in  tbe  city  of 
Detroit,  atid  2,000  more  io  its  neighborhood.  Farther  off  are  Canadian 
colonies,  at  Bay  City,  Saginaw,  Monroe,  and  other  places,  with  a  popula- 
tion of  6,000.  Total  in  Eastern  Michigan,  16,000.  As  explained  before, 
very  few,  if  any,  of  thesejyeople  ar^free  trom  Indian  blood. 

We  find  many  m^tis  along  tbe  straiis  which  oonnect  tbe  Great  Lakes. 
At  Tarions  points  of  the  soatbem  coast  of  Upper  Michigan,  fh>ui  tbe 
Bay  des  Moquets  to  Point  Detonr;  on  the  islands  of  Mackinac  and  Bois 
Blanc;  at  the  towns  of  Saint  Iguace,  Points  la  Barl)e,and  Oras  Cap; 
BOath  of  the  straits,  near  old  Fort  Mackinac,  and  at  the  village  of  Che- 
boygan. By  including  those  who  have  only  one-eighth  Indian  blood, 
their  probable  unmber  is  1,000,  Others  are  also  scattered  on  Saint 
Mary's  River,  Sault  Ste.  Marie  (Michigan  and  Ontario  sides),  Garden 
Biver  (Ontario),  Whisky  Bay,  and  Sugar  Island;  on  Saint  Joseph  and 
Dmmmond  Islands;  at  several  points  in  Georgian  Bay  (French  River, 
KiUaniey,  Little  Current,  &c.);  at  I'Auxe,  in  Keweenaw  BAy;  iaall,abont 
400.  Total  in  Michigan  and  the  a^oining  Ontario  shore,  16,100.  Of 
this  nomber  troxa  300  to  400  live  on  Canadian  territory. 

Wiwsonnn. — In  this  State  we  find  mdtis  at  the  two  old  French  settle- 
ments of  Green  Bay  and  La  Pointe.  Green  Bay,  settled  by  Angustin 
de  Langlade  and  his  son  Charles  in  1T63,  was  the  cradle  of  the  State  of 
Wisconsin.  Abont  350  half-breeds  live  at  several  places  on  tho  bay, 
principally  Menomonee,  and  on  the  Indian  Reserve.  La  Pointe  deceived 
a  Jesuit  mission  as  early  as  1G(>5,  where  flocked  thousands  of  Indians, 
and  became  a  great  trading  omporinm.  Half-breeds  are  numerous  there 
uid  at  other  points  of  tbe  Wisconsin  coast  from  Food  du  Lac  to  Montreal 
River,  also  in  the  Interior,  on  the  Wisconsin,  Bhick,  and  Chippewa 
Rivers;  in  all,  abont  1,100,  giving  a  total  of  1,450  for  the  State. 

Minnesota. — In  Minnesota  they  are  distributed  as  follows : 

At  and  near  White  Earth  Agency,  400;  Red  Lake  Agency,  25;  north 
shore  of  Lake  Superior  (Bay  de  Goulet,  Badjiwanang,  Fort  William, 
Grand  Portage)  and  northern  line,  100;  in  Saint  Panland  vicinity,  ItiO; 
about  Crookston,  G  families;  at  Morehead  and  Fargo,  10  families; 
along  the  Bed  River  (Minnesota  side),  15  fomilies.  Total,  TSO  (counting 
five  persons  to  a  family). 

DaJiota. — In  this  Territory  we  find  French  half-breed  guides  and  inter- 
preters at  most  military  posts  and  agencies;  a  few  families  scattered  on 
the  Missouri,  mostly  between  Green  Biver  aud  Yankton ;  a  small  settle- 
ment about  tbe  Lower  BrultS  Agency;  about  15  families  on  the  Sisseton 
Reservation,  and  as  many  at  Devil's  Lake  Agency,  partly  settled  on 
Cheyenne  River  and  partly  roaming  with  tbe  Indians. 

The  earliest  marriage  on  record  oh  tbe  Lower  Missoori  between  French 
and  Indian  is  probably  that  of  Sergeant  Dubois,  of  De  Bonrgrooot's 
company,  who,  before  1725,  had  wedded  a  girl  of  the  tribe  of  ^e  Mia- 
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soaris.  He  was  afterwards  left  in  command  of  Port  d'Orleans,  erected 
oa  an  island  in  the  Missouri  C  miles  below  Grand  River.  At  Bertliold 
Agency  I  can  hear  only  of  2  or  3,  which  is  rather  PurpriBing,  as  the 
French  had  relations  with  the  Bees,  Mandans,  and  Gros  VcntrcB  long 
before  Lewis  and  Clarke  aaconded  the  Alissouri,  in  ISM.  The  Mandaus 
were  first  visited  by  Do  la  Vereiidrye's  sous  in  17S3.  There  are  also  a 
few  at  S|)otted  Tail  and  Hed  Cloud  Agencies.   , 

Pembina,  first  colonized  by  discharged  Canadian  servants  of  the 
Iforthwest  Fnr  Company  at  the  end  of  the  last  centnry,  consequently 
the  oldest  settlement  in  Dakota,  contains  110  half  breed  families,  whose 
houses  line  Bed  and  Pembina  Bivers.  There  are  G  families  at  Salt 
Biver  and  11  at  Grand  Fork,  On  the  upper  part  of  the  Pembina  Biver, 
at  Saint  Joseph,  and  on  the  Pembinn  Mountains  are  about  70  families. 
Total  in  Dakota,  ^timating  each  family  at  5  persons,  1,280. 

Montaiia. — In  Montana  there  are  as  follows:  About  ISatOrow  Agency 
and  adjacent  points  on  the  Yellowstone;  about  20  near  Fort  Benton,  set- 
tled on  Tetou  and  Maria's  Bivers;  1  or2at  Wolf  Point,  on  the  Missouri. 
On  Milk  Biver,  below  Fort  Browning,  near  the  Big  Bend,  is  a  large, 
moving  camp  of  about  150  lodges,  or  GoO  persons.  They  probably  mi- 
grated from  Manitoba,  and  subsist  mostly  on  the  products  of  the  buffalo 
hunt.  At  Fort  Belknap  reside  1  or  3  families;  at  Carroll,  on  the  Mis- 
souri, 1  family.  In  Missoula  County,  originally  settled  by  Canadian  fur 
traders,  we  find  about  300  half-breeds,  principally  lobated  at  the  Flat- 
head Agency,  Saint  Ignatius  Missiou,  Flathead  Lake,  and  French  Town. 
Total  in  Montana,  1,008. 

Iowa. — At  the  Sac  and  Fox  Agencies  a  few  families,  about  25  persons. 

Nebraska. — We  find  Canadian  mixed  blood  guides  and  interpreters  at 
several  of  the  miUtary  posts;  at  the  Sautee  Agency  abont  45,  who  re- 
moved there  after  the  Minnesota  outbreak  of  1862 ;  at  the  Winnettago 
Agency  about  40;  at  the  Pawnee  Agency  and  Fort  Laramie,  a  few. 
Total,  about  130.  The  French  had  pretty  thoroughly  explored  Nebraska 
at  the  end  of  the  last  century.  Lewis  and  Clarke  met  several  of  them  * 
on  the  Missouri  who  had  been  wintering  on  the  Platte  and  other  western 
tributaries,  and  engaged  as  interpreter  one  Durion,  a  half-breed,  who 
had  lived  twenty  yearfl  with  the  Sioux. 

Wyoming. — About  12  at  the  Shoshoni  Agency,  and  2  or  3  hunting  in 
the  vicinity  of  Fort  Fetterman.    Total,  15. 

Indian  Territory, — Abott  thirty  settle«l  on  JTorth  Fork  of  Canadian 
Biver,  and  the  Cheyenne  and  Arapahoe  Beservatioo.  Most  of  these  are 
probably  the  descendants  of  the  a  Canadians,  employes  of  the  Hudson 
Bay  Company,  who  at  the  beginning  of  this  centnry,  having  wandered 
in  a  Bouttiern  direction'in  quest  of  furs,  were  captured  by  a  party  of 
Mexicans  and  afterwards  allowed  to  settle  in  New  Mexico.  Canadian 
Biver  was  named  after  them. 

Idaho. — About  15  at  the  Nez  Percys  Agency,  and  8  near  Fort  Lapwai. 
Total,  flS. 

Oregon. — The  Northwest  and  the  Hudson  Bay  Companies,  donng  the 
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first  quarter  of  thiH  century,  iniported  many  Canadians  into  this  Terri- 
tory, then  the  seat  of  an  active  ftir  trade.  When  Wilkes  visited  Oregon 
in  1838  he  fonod  tbere  700  or  800  OonadianB  who  had  preceded,  by  sev- 
eral years,  the  American  emigration.  Their  half-breed  offspring  nom- 
ber  aboat  300,  and  are  fbnnd  at  French  Prairie  and  in  its  neighborhood, 
in  Marion  County,  and  in  the  valleys  of  the  Willamette  and  Kaoalis 
Rivera. 

Washington  Territory. — In  this  Territory  they  are  also  in  the  majority ; 
being  the  descendants  of  the  Canadian  employes  of  the  fur  companies 
named  above.  TUey  have  a  village  at  Cowlitz  and  settlements  in  the 
Colville  Valley,  on  the  Okanagon  Kiver,  at  Tolalip,  and  Lummi,  The 
total  for  the  Territory  is  estimated  by  Father  Chirouse  at  250. 

Adding  the  numbers  obtained  in  each  State  and  Territory  we  have  a 
total  of  31,C91  for  the  Nortbwestem  States. 

British  Posaeagioiu. — The  province  of  Manitoba,  extending  from  the 
boundary  line  to  Lake  Winnipeg,  is  thegreat  center  and  rendezvous  of 
French  half-breeds.  They  are  mostly  settled  at  the  following  places; 
Winnepeg,  or  Fort  Garry,  St,  Bonifiice,  St.  Vital,  St.  Norbert,  St.  Agatha, 
St.  Anne,  St.  Charles,  and  St.  Francis  Xuvier.  Their  population  in  the 
province  is  about  0,600.  On  the  shores  of  Lakes  Winnipeg  and  Manitoba 
and  in  the  Bainy  Lake  district  are  probably  600. 

In  the  Saskatchawan  district  we  find  many  scattered  along  the  Sas- 
katchawan,  clustering  about  the  Hudson  Bay  Company's  posts.  They 
are  most  numerous  at  the  base  of  the  Roeky  Mountains,  near  Fort 
Edmonton,  at  the  two  missions  of  St.  Albert  and  St.  Aune,  and  num- 
ber in  all  about  2,600.  On  little  Slave  Lake  and  vicinity  are  500;  on 
Lake  Labiche  and  vicinity,  600:  on  Peace  River  and  vicinity,  300. 

Scattered  families  are  seen  as  fi»r  north  as  the  Great  Slave  Lake,  bnt 
seldom  beyond  it.  As  early  aa  17  iS,  the  first  employ^  of  the  North- 
west Company  who  arrived  on  the  shores  of  that  lake  found  one  Francis 
Beanlien  who  bad  been  bom  there.  On  Turtle  and  Wood  Mountains 
are  about  100 ;  on  Cypress  Mountains  and  head  of  French  Creek  about  80. 

In  British  Columbia  we  find  half-breeds  on  Fraeer  and  Okanagon 
Rivers,  Lakes  Kamloops,  Babine,  and  Stuart,  in  all  about  260. 

Total  in  the  British  Possessions,  11,230}  grand  total  for  the  Noriih- 
west,  32,921. 

If  we  could  obtain  the  number  of  m^tis  in  Canada,  New  Bmnswick, 
Nova  Scotia,  Labrador,  and  in  the  northern  part  of  New  England,  as 
welt  as  thai  of  the  French-descended  fomilies  tainted  with  Indian  blood 
in  the  States  of  Illinois  and  Missouri,  I  doubt  not  the  total  would  reach 
at  least  40,000  as  the  strength  of  the  popolntiou  of  Itench-Canadian 
mixed-bloods  in  North  America. 

IV. 
TRIBES  PBOM  WHICH  U^TIS  DERFVE  THEIR  Cs'DIAK  BLOOD. 

In  a  general  way  it  may  be  asserted  that,  north  of  the  fortieth  parallel, 
from  Quebee  to  Vancouver's  Island,  there  is  scarcely  a  native  tribe,  from 
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the  Sioaz  to  the  EBquimiinx,  that  has  not  been  tiDCtoied  with  French 
blood.  The  Canadians  showed  preferences  in  the  choice  of  Indian  matea, 
yet  seem  to  have  slighted  no  tribe,  and  generally  made  selection  wherever 
fortune  and  circamstances  led  them. 

Along  the  Saint  Lawrence  thej  took  wires  among  the  various  hordes 
of  Montagnais,  Ottawas,  and  Hurons,  and,  at  a  later  period,  the  Iroquois. 

In  Michigan  most  of  the  m^tis  derive  their  Indian  blood  from  the 
Ottawas  and  Ohippewas;  some  from  Pottawatomies  and  Menomonees; 
one  or  two  families  from  Crees;  one  or  two  from  Sioux.  Along  the 
shores  of  Lake  Superior,  mostly  from  Gbippewas,  a  few  from  Sioox, 
Assinaboines,  Illinois,  and,  in  Green  Bay,  fh>m  the  Menomonees.  From 
Lake  Superior  to  Red  Biver,  and  in  Minnesota,  from  various  bands  of 
Gbippewas,  especially  the  Sanlteaux,  so  named  from  their  place  of  origin, 
Sault  Ste.  Marie. . 

The  Crees,  the  largest  tribe  in  the  British  Possessions,  roaming  over 
the  plains  of  the  Saskatchawan,  were  always  held  in  high  esteem  by  the 
French,  and  united  to  them  in  close  friendship.  It  was  found  that  Cree 
women  were  superior  to  those  of  other  tribes  in  moral  and  mental  qual- 
ities, and  they  are  generally  preferred  by  white  traders.  The  mc^ority 
of  the  m^tis  of  Fort  Garry,  Saint  Boniface,  and  other  points  on  the  Red 
Biver  are  of  Gree,  and  the  balance  mostly  of  Chi]>pewa-Saalteaax  blood. 

Arouud  Pembiua  and  Saint  Joseph  the  Chippewa  element  predomi- 
nates, also  around  Lakes  Manitoba  and  Winnipeg,  and  westward  to 
the  northern  branch  of  the  Assinaboiue.  On  the  Sasltatchawan,  at  the 
missions  near  Fort  Edmonton,  and  northward  to  the  Great  Slave  Lake, 
the  m^tis  are  almost  exclusively  of  Cree  origin. 

Korth  of  Lake  Manitoba  are  some  Maskegon  m^tis,  and  where  the 
Saskatchawan  issues  from  the  Bocky  Mountains  are  a  small  number  of 
Iroquois  mStis.  The  settlement  of  a  band  of  Itoqnois  in  the  Bocky 
Moimtains  is  a  striking  illustration  of  the  roamiug  propensity  of  savages. 

A  small  proportion  of  Blackfeet  and  Montagnais  m6tis  are  found  at 
the  base  of  the  Bocky  Mountains;  the  former  south,  the  latternorth,  of 
the  Crees. 

The  Assinaboines  have  also  mixed-blood  representatives  in  Southern 
Manitoba,  on  the  river  of  that  name,  and  in  the  Bed  Biver  Valley. 

In  Dakota  the  m^tis  are  mostly  Chippewa  and  Assinaboine  on  the  Bed 
Biver  and  at  Devil's  Lake,  aud  Sioux  at  other  places.  In  Montana  they 
are  Gros  Ventre  on  Milk  Biver,  Flathead  in  Missonia  County,  Cree  and 
Chiitiwwa  elsewhere.  In  Iowa  they  are  from  the  Sacs  and  Foxes,  and 
in  the  Indian  Territory  from  the  Cheyennes  and  Arapahoes.  Farther 
west,  and  on  the  Pacific  coast,  they  derive  their  Indian  blood  from  the 
Vtuious  tribes  among  which  they  live. 

T. 

OCCtrPATIOlT. 

The  capacity  ot  the  m^tis  for  work  and  industry  is  great,  and  is  ex- 
ercised over  a  wide  range,  ftom  the  highest  callings  of  civUieed  life  to 
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the  miserable  shifta  of  the  senBaonfi  savage.  In  Michigao  and  WjscoD- 
ein,  many  bold  poBitione  of  tnist  and  responsibility,  requiring  education 
and  integrity,  while  the  m^ority  live  in  tovns  and  villages,  oconpied  in 
the  same  pursnits  as  their  white  neighbors.  Probably  one-half  of  those 
living  at  Detroit,  Green  Bay,  Mackinac,  La  Pointe,  and  Bed  Blver  are 
perbianeat  settlers  and  honored  tax-paying  citizens.  About  one-foarth 
or  one-fifth  of  the  ^N^orthwest  half-breeds,  mosrly  hired  men,  hunters, 
and  trappers,  although  hovering  about  the  settlemeuta,  have  no  fixed 
home,  and  lead  a  semi-nomadic  life.  A  smaller  proportion,  in  the  re- 
mote Western  States,  on  the  Saskatchawan  and  other  points  in  the 
British  Possessions,  havo  not  yet  severed  their  tribal  relations,  and  Uve 
like  Indians.  In  Upper  Michigan  and  on  Lake  Superior,  the  greater 
number  rely  principally  on  (inning  and  fishing  for  a  livelihood.  Only 
few  give  to  agriculture  their  exclusive  attention  and  depend  altogether 
on  the  produce  of  their  forms.  There  are  none  who  subsist  exclusively 
by  bunting  and  trapping,  though  a  nomber  are  thus  occupied  for  a  part 
of  the  year. 

M^tis  carpenters,  blacksmiths,  shoemakers,  Ac.,  are  not  unconAnon. 
Many  work  in  the  saw-mills  during  the  summer  and  go  out  lnml>ering 
in  winter.    A  certain  proportion  are  boatmen  on  the  lakes. 

In  Manitoba  they  occupy  a  due  proportion  of  the  goremment  otBces. 
Until  very  recently  they  had  a  lai^  majority  of  members  in  the  provin- 
cial parliament.  Farming,  stock-raising,  and  fishing  are  their  prin- 
cipal means  of  support.  Formerly  many  went  buffalo  hunting  on  the 
plateau  of  the  Missouri  daring  the  season,  but  this  resource  has  been 
exhausted.* 

On  the  Assinaboine,  Saskatchawan,  and  the  lakes  north  of  the  latter 
river,  the  half-breetls  perform  all  the  menial  duties  at  the  posts  of  the 
Hudson  Bay  Company,  where  they  also  act  as  guides  and  interpreters. 
They  are  hardy  and  sagacious  voyageura,  either  with  ox-cart,  dog-sleigh, 
or  canoe.  They  hunt  and  trap,  and  often  make  a  dash  at  the  buffalo. 
At  the  Gatholio  missions  of  St.  Anne  and  St.  Albert  many  are  tilling 
the  soil,  and  begin  to  reap  the  fruits  of  patient  iudui^try. 

Their  women  are  expert  in  bead-work  and  very  skillful  in  the  orna- 
mentation of  furs  aud  bockskin.  The  colonies  on  Milk  River,  Wood 
Mountains,  Frenchmen's  Creek,  and  Maria's  Biver  are  nearly  altogether 
dependent  upon  the  bnf&lo.    They  core  robes  with  great  skill  and  make 

*  These  annnftl  himts  were  on  a  large  ocole,  m  maj  be  leeu  from  the  following  illns- 
tration,  condensed  Tnno  the  "History  of  the  Red  Rivur,"  by  Alexander  Bobs:  "la 
JnQ«,  1840, 1,630  balf-breeds,  foclodiog  a  few  Canadians  and  Indians,  rendezvoused  at 
Pembina  with  t,S10  carta  and  642  dogs.  AAer  organizing  Into  a  sort  of  miUtarycom- 
mMid,  with  t«Q  captains  and  one  president,  they  Journeyed  2S0  miles  before  striking 
tbe  baffalo.  In  the  evenlDg  of  the  first  day's  iiant  no  leas  than  1,375  tongnes  were 
bronght  into  camp.  In  the  milSe  one  rider  broke  bis  shoalder-blade,  another  loat 
three  fingers  by  tha  bursting  of  bis  gun,  and  the  third  received  a  spout  ball  on  the 
knee.  Scarcely  one-third  of  the  animals  killed  were  turned  to  aocoont.  The  party 
letnmed  with  abont  900  ponnda  of  meat  per  cart." 
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excellent  pemmicaii.  Tlieir  fall  and  winter  trade  averages  from  sevwity- 
flve  to  one  bimdred  robes  per  family,  each  robe  selling  at  from  $3  to  $5. 
Pemmican,  a  peooliar  lialf -breed  produce,  is  made  as  follows:  The 
lean  meat  of  tbe  bofi'alo  is  cut  iuto  thin  slicesj  these  are  dried  in  the 
snn,  then  pounded  and  compressed  into  a  rawhide  sack.  Au  equal 
amount  of  hot  fat  ia  poured  upon  the  meat  and  the  sack  is  closed.  Some- 
times the  berries  of  the  amek'nchier  are  added  to  tbe  mass.  Each  sack 
weighs  from  100  to  150  pounds.  The  food  thus  prepared  is  tasteful, 
wholesome,  aad  keeps  many  months. 

VL 

CHARAOTEB  AND  HABITS. 

In  intellect,  as  in  physique,  the  m^tis  occupies  a  middle  ground  be- 
tween the  races  from  which  be  is  issued.  Combining  many  of  the  facul- 
ties of  both  white  aud  Indian,  yet  identified  with  neither,  he  is,  in  most 
respects,  a  member  of  a  distinct  class  of  our  popiilation. 

Wherever  I  have  met  him,  he  bos  always  appeared  to  me  endowed 
with  many  qualities  of  heart  aud  of  mind  which  readily  develop  and 
ripen  on  contact  with  ci\-ilizatiou.  Even  in  the  wilderness  be  bears 
within  himself  the  germs  of  a  higher  life  which  make  him  aspire  to  a 
better  state,  tlnfortuaately  many  circumstances  have  hitherto  been 
adverse  to  his  advancement.  His  paternal  ancestors,  &om  whom  he 
derives  the  better  part  of  himself,  were  but  too  often  indifferent  and 
careless  parents,  noted  for  greediness  and  licentiousness.  On  the  other 
hand,  until  a  very  recent  period,  he  had  never  felt  the  gentle  and  refin- 
ing influence  of  civilized  woman,  either  inside  or  outside  tbe  family  cir- 
cle. Even  to-day  many  m^tis  in  the  remote  ^Northwest  are  still  strangers 
to  it.  Schools  have  also  beeu  scaice  at  many  of  their  settlements,  and 
attendance  at  them  often  difficult.  Tbeir  present  degree  of  cultivation 
in  Manitoba  and  on  the  Saskatchawao  is  mainly  due  to  the  missionaries 
who  since  1818  have  been  laboring  among  tbeni  with  nnremitting  zeal. 

In  the  character  of  the  m6tis,  when  not  perverted  by  bad  associations, 
we  discover  a  guileless  nature,  easily  swayed;  a  clear,  but  not  sbvQg 
moral  sense;  good  purposes,  but  weak  will.  Fickle  and  impulsive,  tiiey 
are  mostly  free  from  greed,  egotism,  and  seem  incapable  of  deliberate, 
calculating  fraud. 

They  are  kiud-bearted,  genial,  and  sympathetic,  practicing  in  all  its 
patriarchal  fblluess  tbe  virtue  of  hospitality.  Generons  even  to  a  fonlt, 
often  prodigal,  they  cheerfully  share  all  they  have  with  friends  or  even 
strangers,  sometimes  to  the  point  of  depriving  themselves  of  necessities. 
Such  generosity  is  often  indiscreet ;  it  encourages  a  set  of  idlers  and 
drones  who  are  a  bnrden  apon  the  commnnity.  Whenever  destitnte, 
they  ask  from  their  neighbors  as  freely  as  they  give.  There  is  among 
themselves  a  sort  of  spontaneons  freemasonry  which  unites  tbem  in  the 
bonds  of  good-fellowship,  but  without  any  prqjadice  to  the  dajjna  of 
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their  other  fellow-men.    They  rcBentan  mjary  qniclily,  bat  are  as  quick 
tc  pardon  and  do  not  treasure  up  animosity. 

Like  Indians,  they  hove  a  quick  aud  diacerniug  eye  for  "the  lay  of 
the  land."  From  its  general  outlines  they  readily  infer  ita  minor  topo- 
graphical amdents,  aud  thie  facalty  enables  tbero  to  reach  any  objectire 
point,  throngh  virgin  forests  and  over  untrodden  prairies,  by  the  most 
direct  and  practicable  ronte.  While  on  the  way  they  notice  minutely 
ull  the  details  of  the  landscape,  and  theue  seem  to  remwu  iudelibly 
printed  on  their  memories. 

They  are  fhiitful  in  shifts  and  resources  ou  the  pimns  and  in  the  woods, 
aud  no  accident  or  danger  will  dishearten  them;  they  may  change  their 
purpose,  bnt  will  not  lose  their  temper.  They  ore  wary  trappers,  expe- 
rienced hunters,  and  daring  warriors.  la  the  fight  they  exhibit  all  the 
native  craft  of  Indians  combined  with  better  disciplined  valor.  For  this 
reason,  as  well  as  on  account  of  their  kinship,  they  are  very  seldom 
molested  by  the  latter. 

Theft  is  not  one  of  the  vices  of  the  m^tis.  They  fteely  ask  aud  beg,  but 
do  not  steal,  neither  from  one  another  nor  from  the  whites.  Their  cot- 
tages, on  the  Bed  Biver,  are  mostly  without  lock  and  key  and  under  the 
fiole  safeguard  of  mntual  honesty.  This  regard  for  the  rights  of  prop- 
erty is  duly  appreciated  by  their  employers. 

By  the  side  of  these  lights  let  us  place  a  few  shades  to  complete  the 
picture. 

The  great  moral  infirmity  of  the  half-breed  seems  to  be  his  inability 
to  exercise  self-coutroL  Of  a  light-minded,  gay,  aud  passionate  dispo- 
sition, be  is  ever  ready  to  enjoy  himself  and  would  faid  reverse  the  trite 
maxim :  "  Duty  before  pleasure."  He  does  not  avoid  and  does  not  know 
how  to  resist  temptation,  which  makes  him  an  easy  prey  to  his  appe- 
tite; hence,  waste  of  time,  neglect  of  duties,  and  a  certain  inconstancy 
of  character  which  renders  him  tbo  facile  dupe  of  designing  men.  This 
love  of  pleasore  leads  frequently  to  drunkenness,  often  excessive  and 
violent;  it  is  also  adverse  to  daily  work  and  steady  industry,  hence  the 
poverty  and  low  social  status  of  many. 

Morality. — The  morality  of  the  lialf-breeds  depends  very  mncb  apon 
their  bringing  up  and  surroundings.  Credulous  and  impressionable, 
they  quickly  reflect  whatever  influence  is  broaght  to  boor  upon  them. 
Submissive  to  tbeir  spiritual  teachers,  whenevet  loused  into  sufBcieut 
determination,  they  become  better  Ghrictians  and  more  worthy  citir.ens 
than  the  white  froutiersmen  of  their  neighborhood.  Cufortnnntely,  as 
already  stated,  they  exhibit  a  lurking  infirmity  of  purpose  and  debility 
of  will  which  often  defeat  the  best  resolutions. 

Their  immorality,  however,  is  never  of  a  gross  kind;  the  women  sin, 
bat  do  not  become  deeply  cormpted  aud  completely  abandoned  to  a  life 
of  shame;  they  never  lose  a  certain  fund  of  native  modei^ty,  which,  un- 
der proper  guidance,  easily  leads  to  reform  and  to  a  better  life.  The 
amount  of  illegitimacy  and  crime  among  them  ia  less  in  proportion  than 
in  most  civiliEed  countries.  C \x>>^ 
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Religion. — ^In  religion,  the  mdtia  ore  Boman  GatboUc  almost  to  a  man. 
Tlii>y  inherited  their  creed  ftY>iu  their  fathers,  and  through  all  the  vicis- 
sitades  of  a  hard  life  cling  to  it  with  great  fondness  and  tenacity. 

On  accoant  of  their  remoteness  and  scattered  condition,  many  have 
been,  and  still  are,  cot  off  fitim  religions  instniction,  bnt  there  mast  be 
few  who  never  heard  the  voice  of  the  nuBsionary.  As  early  as  ISIM, 
Canadian  priests  were  ministering  to  them  on  the  Bed  River,  and,  to- 
day, a  band  of  zealous  missionaries,  under  the  direction  of  Archbishop 
Tach^,  of  Saint  Boniface,  preach  the  Christian  &ith  to  Indians  and  mfitis 
alike,  at  Dnmeroos  missions,  from  Lake  Winnipeg  to  British  Colombia, 
and  nearly  to  the  month  of  the  McKensie  Biver. 

Edvcation. — The  education  of  the  m^ds  varies  according  to  their  means 
and  opportnnities.  It  may  be  said,  in  a  general  way,  that  their  innate 
love  of  roving  £reedom  indisposes  them  greatly  to  the  restraint  and  con- 
finement of  school  life.  The  children  are  naturally  apt  and  intelligent 
scholars,  bat  seem  incapable  of  the  sustained  application  which  the 
study  of  books  requires.  The  little  influence  and  authority  of  the  mother 
over  the  boys  is  regretable,  as,  in  the  absence  of  the  fether,  often  called 
away  by  the  necessities  of  his  life,  no  coercion  is  brought  to  bear  upon 
them,  and  they  find  it  easier  to  play  than  to  learn.  Wherever  schools 
have  been  opened  in  their  midst  a  m^ority  of  the  children  are  sent  to 
them,  but  their  atteodance  is  often  irregular  and  seldom  contiuned  long. 
As  it  is,  however,  the  result  is  already  gratifying  and  promises  well  of 
the  next  generation.  Of  the  present  it  may  be  said  that  in  the  British 
Possessious  and  the  remote  Western  States  the  great  majority  of  adults 
can  neither  readpor  write. 

A  French  weekly  paper  is  published  at  Winnipeg  in  the  interest  of 
the  mtitis. 

VII. 

PHTSIQUB. 

The  m^tis  are  of  middle  stature,  well  proportioned,  with  dark  com- 
plexion, regular  features,  and  open,  pleasing  countenance,  smiling  more 
readily  than  it  frowns.  Tlie  peculiarities  of  the  Indian  face,  such  as 
salient  cbecks,  hooked  nose,  semi-lunar  profile,  &c.,  can  often  be  no- 
ticed, but  are  very  macb  softened,  and  in  many  individuals  unapparent. 
The  hands  and  foot  are  small  and  neatly  shaped.  The  mnscles  con- 
cerned in  locomotion  are  welt  developed,  but  the  whole  body  is  rath«>r 
slender  and  free  from  all  superfluous  flesh.  Their  complexion,  gener- 
idly  tawny,  varies  greatly  in  its  shades  from  quasi-coppery  to  pure  whiTe. 
Many,  in  color  and  cast  of  features,  bear  a  striking  resemblance  to  the 
border  Mexicans.  The  women  are  fairer  thfui  the  men,  somewhat  pale 
and  sallowj  some  have  a  skin  as  white  and  delicate  as  that  of  any  En- 
popeau  lady.  They  are  well  featured  and  comely ;  I  have  seen  among 
them  girls  with  faces  of  classic  beanty. 

The  men,  Indian-like,  are  benrdtesa  and  cultivate  long  hair.    They  are 
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□ot  BtroDger  tiiaD  the  whites,  and,  for  a  short  time,  perhaps  capable  of 
less  powerfal  exertioD,  but  they  possess  extroordioary  powert  of  endur- 
ance, aod,  in  the  long  run,  would  easily  outstrip  the  whites.  They  are 
indefatigable  voyageurt.  Daring  the  long  Dorthwestbni  winter  they  travel 
immense  distances  on  snow-shoes,  at  the  rate  of  30  and  40  miles  a  day. 
With  a  dog-sled,  now  trotting  by  the  side  of  their  team,  then  over 
smooth  gronod  standing  on  the  rear  of  the  sled,  and  again  over  rough 
places,  poshing  from  behind  with  a  pole,  and  launching  at  the  panting 
team  a  few  rolling  imprecations,  they  make  fi^im  60  to  CO  miles  a  day.' 
As  boatmen  they  display  a  vigor,  skill,  and  a  som  of  endurance  unex- 
celled by  any  other  class  of  men. 

vin. 

HABITATIONS;  ETO. 

The  average  half-breed  bouse,  suoh  as  the  traveler  notices  along  the 
banks  of  Bed  Biver,  is  a  sm^  one-story  log  structure,  with  often  but 
one,  seldom  more  than  two  or  three  apartmuits,  scantily  fUmished.  In 
one  comer  of  the  principal  room  is  the  bed  of  the  heads  of  the  family, 
painted  in  some  vivid  color ;  an  open  fire-place,  tall  and  narrow,  so  as  to 
accommodate  logs  placed  upright,  occupies  the  middle  of  one  of  the 
walls ;  a  table,  dresser,  and  a  few  boxes,  doing  duty  as  chairs,  constitute 
the  fdniitnre.  In  this  room,  if  it  be  the  only  one,  eat  and  sleep  all  the 
members  of  t^e  family,  seldom  a  small  one.  This  promiscuous  mode  of 
living,  however  objectionable,  is  not  attended  with  the  lowering  of  mor- 
als which  one  would  expect,  nor  does  it  harden  young  girls  out  of  their 
native  coyness  and  modesty.  M^tis,  who  can  afford  to  build  larger  and 
more  commodious  houses,  otlen  have  them  painted  red  and  blue  with 
sharp  contrast  of  colors. 

Vehicles. — The  vehicles  ordinarily  nsed  by  the  m4tis  deserve  men- 
tion. They  are  during  the  summer  the  charratte  or  cart,  and  during  the 
winter  the  carriole  and  dog-sled.  "So  better  description  of  the  cart  can 
be  given  than  in  the  words  of  Assistnut-Snrgeon  E.  Woodruff,  U.S.  A.: 

"These  singular  vehicles  were  composed  entirely  of  wood, and  consisted 
of  two  wheels  nearly  6  feet  in  diameter,  with  very  broad  tires,  and  a  small 
body  resting  on  the  axle  and  shafts.  Both  ponies  and  oxen  were  used 
to  draw  them,  attached  by  a  pecuUar  harness  of  raw  hide.  These  carts 
would  carry  from  COO  to  800  pounds,  and  one  man  could  drive  five  or  six 
of  them  in  a  train.  Ko  grease  was  nsed,  and  as  a  long  train  crept  over 
the  prairie  an  indescribable  noise  was  made  by  thu  creaking  of  the  wheels: 
*  *  *  The  broad  felloes  of  the  wheels  prevented  their  sinking  in  the 
soft  ground,  and  the  driver,  with  otily  the  most  primitive  tools,  could  at 
any  time  or  place  repair  a  broken  cart  or  even  construct  a  now  one. 
When  progress  was  Intermpted  by  a  swollen  stream,  the  cart  could  t>e 
taken  to  pieces  and  floated  across." 

As  late  as  1870,  although  steam  navigation  had  already  begun  on  the 
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Bed  Kiver,  tbe  trade  of  Fort  Garry  aod  the  Selkirk  settlements  with  St- 
Paul,  a  distance  of  600  miles,  was  carried  oa  in  these  carts.  It  was  esti- 
mated that  3,000  of  them  passed  through  Pembina  in  one  season  going 
south,  freighted  with  furs,  and  retnmed  loaded  with  varioas  supplies. 

The  carriole,  or  sleigh,  is  simply  tbe  body  of  a  cart  laid  on  the  snov, 
with  shafts  raised  in  front,  and  drawn  by  oxen  or  ponies.  The  dog-sled, 
or  tabawga,  used  for  long  joameys  through  the  British  Possessions,  con- 
sists essentially  of  a  broad  board  raised  np  in  front,  and  is  drawn  by  three 
or  foor  dogs  harnessed  in  tandem  foshion.  The  collars  and  traces,  usually 
of  moose  skin,  are  ornamented  with  brass  bells,  fox  tails,  and  ribbons. 
Three  good  animals  can  pull  a  load  of  300  pounds,  with  blankets  and 
provisions,  and  now  and  then  the  driver,  many  miles  a  day.  The  tab- 
atcga,  with  its  canine  team,  is  independent  of  roads;  it  selects  its  course 
over  the  boundless  expanse  of  the  great  "Lone  Land"  as  does  the  mariner 
at  sea.  These  dogs,  of  a  breed  akin  to  the  St.  Bernard's,  are  fed  on  fro- 
zen fish  or  pemmican ;  at  night  they  barrow  their  bed  in  tbe  snow.      • 

Before  the  ronniog  of  the  steamers  on  the  Bed  River,  a  daily  mail 
was  received  at  Fort  Pembina,  brought  from  Saint  Paul  in  dog-sleds. 

Dreai. — In  their  dress  the  m^tis  show  no  marked  peculiarities^  bnt  be- 
tray, in  a  tempered  way,  the  fondness  of  the  Indian  for  finery  and  gaudy 
raiment.  In  Manitoba  the  men  nsnally  wear  a  blue  overcoat  or  capot  with 
conspicuous  brass  bnttons,  black  or  drab  corduroy  trowsers,  a  belt  <» 
scarf  around  the  waist,  leggings,  and  moccasins,  the  whole  variously 
adorned  with  colored  fringes,  scallops,  and  beads.  The  legging  is  an  im- 
jtortant  article  of  tbe  young  buck's  toilet;  it  is  usually  made  of  blue 
cloth,  extends  to  the  knee,  below  which  it  is  tied  with  a  gaudy  garter  of 
worsted  work,  and  has  a  broad  stripe  of  heavy  bead  work  running  down 
the  outer  seam. 

The  women  generally  dress  in  ablackgown  with  a  black  shawl  thrown 
over  tbe  head,  in  a  manner  at  once  comfortable  and  becoming.  The  girls 
often  wear  a  colored  shawl  about  their  shoulders  and  a  showy  handker- 
chief upon  tbe  bead;  they  like  scarlet  petticoats  and  prize  gaudy  ribbons 
and  cheap  jewelry. 

Marriage. — The  m^tis  marrj-  young.  At  twenty  the  yonng  men  seek 
mates,  and  tbe  girls  are  eligible  at  fifteen.  The  ceremony  nsnally  takes 
place  during  the  winter,  which  is  with  them  a  season  of  leisure  and  fes- 
tivities. The  conjugal  knot  is  tied  in  tbe  chapel  of  the  parish  by  the  res- 
ident missionary,  after  which  there  Js  dtmcing  and  feasting  for  several 
days,  often  to  the  great  detriment  of  tbe  provisions  accumulated  against 
a  long  winter.  When  all  the  guests  have  dispersed,  the  younghusband 
takes  his  bride  home  to  begin  life  on  a  capital  stock  of  the  merest  neces- 
sities of  life,  and  they  are  happy. 

The  m^tis  are  prolific  and  raise  large  fomilies  of  healthy  children, 
seldom  less  than  two  or  three,  often  as  many  as  seven  or  eight,  thus 
controverting  the  statement  sometimes  made  that  hybrid  races  are 
sterile.    The  mothers  love  their  children  dearly,  and  bring  them  ap  with 
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eare;  bat  the  boy8,foii<lofroviDg  freedom,  escape  early  from  their  iDllu- 
ence  and  become  often  ^Uty  of  gross  filial  ingratitude.  The  daaghterrt 
are  more  dntif  ol  and  generally  reciprocate  the  afliection  of  their  parents . 


LANQUAQE. 

Hie  nK^tis  generally  epeak  several  languages,  one  or  more  Indian  dia- 
lects, French,  and  often  English.  In  the  States  most  of  them  nnder- 
stiHid  English,  and  use  it  when  conversing  with  Americana,  but  seldom 
when  among  themselves.  On  the  Bed  River,  the  Sa»katohawan,  and 
Milk  River  settlements,  English  is  only  exceptionally  spoken. 

All  the  m^tis,  tcom  Lake  Soperior  westward,  speak  more  or  lees  In- 
dian ;  in  Manitoba  many  prefer  it,  and  this  preference  becomes  more 
general  as  we  near  the  Rocky  Monntains.  The  Cree  principally,  and, 
in  a  mnch  less  degree,  the  Chippewa,  are  the  ordinary  languages  of 
the  balf-breeds  in  the  British  Northwest. 

The  Cree  ia  easily  learned,  expressive,  and  euphonious,  and  tbr  these 
qualities  has  become  the  universal  medium  of  cuuversation  among  the 
Northwestern  trit>es  and  tbeir  kindred,  the  m6tis.  In  Minnesota  the 
latter  speak  Chippewa;  in  Dakota,  Sions  and  Cree;  and  at  the  other 
places  the  dialect  of  the  tribe  from  which  they  originated. 

French  is  understood  by  all  Canadian  half-breeds ;  it  is  tbeir  ordinary 
liuignage  in  Michigan,  Wisconsin,  and  aronnd  Lake  Superior,  and  every- 
vbere  their  official  medium  of  communication.  At  all  tbe  parishes  on 
Bed  River,  on  the  Assiniboin,  and  even  at  Saint  Albert,  on  tbe  Saskatvh- 
awan,  the  sermons  are  usually  preached  in  French. 

Tbe  French  of  the  m^tis  is  a  patois,  somewhat  analogous  to  that  of 
tbe  pnorer  classes  in  Canada.  It  is  not  comprehensive  but  contains  a 
large  number  of  peculiar  words  and  expressions  grown  out  of  the  char- 
acter of  the  land  they  live  in,  and  their  mode  of  life.  The  pronnncia- 
tion,  altboagh  very  defective,  is  not  as  bad  as  tbat  of  many  of  the 
provincial  patois  of  France.  It  is  readily  understood  by  a  Frenchman 
in  spite  of  its  grotesqueness,  but  correct  French,  unless  made  very  plain, 
is  not  readily  understood  by  tbe  average  m^tis.  Whether  spoken  about 
the  lakes,  on  the  Saskatcbawan,  or  in  British  Columbia,  it  is  very  nearly' 
identical. 

Many  words  in  common  use  are  obsolete  French,  but  may  btiU  bo 
heard  to-day  in  Kormandy  and  Ficardy;  forinstance:  Allercri  fqu4nrj, 
to  fetch ;  JU'Ur,'  flour ;  patate,  potatoe ;  pdtir,  to  suffer ;  mouiller,  to  rain  • 
raitonner,  to  grumble;  grouiUer  (of  pcr.was),  to  utir;  hraitlerf  to  weep; 
jongler,  to  think;  magauer,  to  maltreat;  boucaue,  smolie;  moacher,  to 
beat. 

A  large  number  belong  to  the  vocabulary  of  the  prairie:  Fourohcr, 
to  branch  oS ;  foureJiea,  forlcs  of  a  sti-eum;  ikarrette,  cart;  canwle, 
bleigh;   traine,  sled;  embarquer,  to  get  aboard  cart  or  sleigh;  /aire 
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chaudidre,  to  cook;  ooul&,  ravine  or  gaily;  &uf/e,blDtF  or  cliff;  mauvaisa 
ferrea,  bad, broken  lands;  t^ton8,8[nall,rouiid peaks;  j>lafeau, table-laud ; 
plateau  du  coteau,  laud  syatem  of  a  river  or  lake ;  travail,  the  Indian 
uoDveyance,  consisting  of  a  frame  resting  on  two  poles  dragging  on  the 
gronnd;  poudrer,  to  storm  and  snow;  Itabicke,  strip  of  raw  hide; 
cobrease,  lasso;  pentmican,  meat  dried  and  ponnded ;  copof,  overcoat  with 
hood ;  equipage,  team ;  train,  outfit. 

Some  originated  with  the  fur-trade:  Coureurs  de  &ow,  bnsh-rnngers ; 
voyagearg,  fur  carriers,  colletstors,  and  boatmen;  engages,  employes,  la- 
borers at  trading  posts;  portage,  place  where  caooes  are  carried  over 
shoals  or  to  another  stream ;  bourgeois,  proprietor  or  manager  of  a  post ; 
mangeurs  de  /arit  (pork eaters), green,  iuezperieueed  hands;  plut,  peltry i 
bateati,  barge. 

Same  are  English  words  with  a  French  termination  and  prontucia- 
tion :  SoIqh,  saloon ;  biter,  to  beat ;  settler,  to  settle,  &o. 

The  m^tis  avoid  grammatical  difflcnlties  in  the  use  of  verbs  and  pro- 
nonns,  by  using  as  few  tenses  as  possible,  and  these  preferably  in  the 
third  person  singular;  for  instance:  fi  dit  fd,  they  say  so;  ou  va  aUer, 
we  shall  go,  &c. 

As  peculiarities  of  bad  pronnnciation  I  may  mention  the  diphthong 
oi,  always  pronounced  as  ai,  with  the  sound  of  the  final  consonant,  thus: 
Froid,  droit,  &c.,  are  fraite,  draite,  &c.;  also  the  broad,  nasal  sound  of 
the  a,  as  in  the  following  sentence :  faneva  pas.  The  latter  peculiarity 
is  characteristic  of  the  Canadian  pronunciation  of  French. 

N^araea. — The  names  of  m^tis  are  those  of  many  Canadian  families,  and 
are  mostly  found  in  those  western  and  northern  provinces  of  France  fh>m 
which  Oanatla  received  its  first  settlers. 

We  find  here  and  there  a  scion  of  aristocracy.  On  the  Lakes  and  in 
Manitoba:  Saint-Luc  de  Bepentigny,  Bonaventure  Saint-Amand, 
Charles  de  Montigny,  Louis  Saint-Cyr,  Pierre  Saint-Germain,  de  la 
Morandi^re,  de  la  Bonde,  &c.  Farther  north :  Le  Camarade  de  Mande- 
Tille,  de  Sniot-George,  de  Laporte,  de  Saint-Luc,  de  Chaumont-Bacette, 
de  L6pinais,  de  Oharlais,  &c. 

Among  the  most  common  fivmUy  names,  we  notice  on  the  Bed  Biver: 
Boucher,  Bois-Vert,  Bourassa,  Boyer,  Cadotte,  Capelette,  Carrifere,  I>e- 
loroie,  Deschambeau,  Dumas,  Flumand,  Oalarneau,  Gosselin,  Grand- 
Bois,  Qdudry,  Goulet,  Hu[)6,  Larociine,  Lucier,  Lagemodi^re,  Laderoat«, 
Lepuie,  Laft^mbatse,  Letendre,  Moria,  Montreuil,  Martel,  Normand, 
Binville,  "Villebmn,  &c. 

At  hlackinao  and  other  place  on  the  Lakes :  Saint-Andr^,  Brisebois, 
Bellanger,  Bonneau,  Boucher,  Baudry,  Biron,  Chevalier,  Oadotte,Chenier, 
Deschamps,  Frirhette,  Gironx,  Goudron,  Grondin,  Hamelin,  Lapierre, 
Lavall^e,  L6cuyer,  Lfiv^que,  Lusignau,  Labutte,  Lupine,  Mainville, 
Xolin,  Plante,  Pelletier,  Ferrault,  Pilotte,  Piqnetto,  Biel,  Saintonge, 
Tliibault,  &c. 

At  French  Prairie  (Oregon) :  Oregoire,  Maison,  Lachapelle,  Delorme, 
Vandal,  Lucier,  Gervais,  Bondeau,  &0.  .  , 
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In  Missoula  County  (Moataoa) :  Asselio,  Jaugtaa,  Morioean,  Lade- 
roDto,  LafoDtaioe,  Larose,  Lavallte,  Poirier,  Dupois,  Bissoii,  Houille, 
Carrier,  &c 

Iq  British  Columbia:  Allard,  Boacher,  Boulooger,  Danant,  Dionne, 
Durocfaer,  Folandeau,  Gagnon,  Giiaad,  Lactoix,  Lafleor,  Kapoleon, 
Perault,  &c 

it  is  probable  that  many  of  these  names,  especially  those  beginning 
vith  the  article  la,  oritnooted  in  the  wilderness,  and,  when  applied  to 
individuals  whose  paternity  was  unknown,  were  mode  to  designate 
«ome  i)eculiarity  of  body  or  of  nund,  or  aome  cinsomstance  of  birth  or 
parentage. 


rSBDISTOBIC  BBMAIIfS  IK  MONTAXA.  BBTWBEX  FOBT  EUI8  AXD  TDB  TEIr 
LOVBTONB  BIVES. 

By  P.  W.  Nonius,  SiiperteCMidmit  of  llt»  Tallowitone  KtitiomU  Park. 

WbUe  crossing  from  Fort  Ellis  to  the  Upper  Yellowstone  Birer, 
throDgh  Trail  Pass,  in  the  spring  of  1870, 1  diverged  &om  the  main  route 
upon  an  ancient,  nearly  abandoned  trail,  through  an  eroded  valley,  aome 
five  miles,  to  Eightrmile  Creek,  and  thence  over  the  second  basaltic  ter- 
race to  Bottler's. 

Upon  and  between  these  creeks  I  then,  and  ag^n  in  1875,  observed 
not  only  the  nsuul  stone  heaps  for  winter  guides  in  snowy  passes,  bnt 
aldo  scattered  gronps  of  what  I  supposed  to  be  burial  cairns,  bat  had 
n«ither  time  nor  tools  to  examine  them.  Bat  in  July  of  this  year,  learn- 
ing that  Squire  Ferrel,  who  now  has  a  fine  ranch  in  Trail  Pass,  had  seen 
some  apparently  ancient  oxcavations,  we  together  sought  and  fonnd  sev- 
eral, and  I  uubseqaently  alone  found  some  larger  ones.  Within  an  area 
of  Hometrhat  over  a  square  mile,  midway  between  Trail  and  Eight-mile 
Creeks,  near  the  ancient  trail,  are  four  distinct  groups  of  ancient  ahaft^ 
or  rathur  drifts  along  a  vein.  The  debris  was  thrown  out  below  the  en- 
trance as  in  the  aucient  copper  drifts  of  Lake  Superior.  The  largest  are 
40  leot  long,  20  wide,  and  8  deep,  but  moat  of  them  are  much  smaller. 
Bat  aa  an  excavation,  5  feet  deep,  which  I  made  in  the  largest,  foiled  to 
reach  either  bottom  or  side  walls,  they  are  all  doubtless  very  aucient 
and  much  filled  in  with  eroded  materials  from  the  ommbling  baaaltio 
terraces. 

One  set  of  drifts  was  made  through  the  crumbling  basalt,  for  a  red  or 
brown  mineral  paint,  evidently  not  recently,  if  ever,  used  by  the  present 
red  Indians.  Another  is  a  line  of  drifts  along  the  nearly  horizontal  ont- 
crop  of  a  0  or  8  inch  layer  of  rock  as  hard  as  flint  and  as  beautiful  as 
moss  agate,  along  a  hillside  of  vitreous  limestone. 

The  other  two  groups  of  drifts  are  upon  veius  of  a  wavy,  variegated, 
colored  rock,  but  it,  like  the  dinty  agate  last  mentioned,  splits  with  a 
fracture  apparently  wholly  ousnited  for  any  kind  of  implement,  and 
none  were  found  there. 
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Moat  of  the  stone  heaps  are  fivm  3  to  6  feet  high  and  8  to  12  in  dinm- 
cter  at  tlie  base.  la  every  cnae  fhip^iaents  of  charcoal,  a  half  cart-foad 
of  coarse  square  gravel,  evidently  arrow  heads,  and  of  other  tools  or 
weapons  of  merely  the  dibris  of  rocks  there  fntotnreil  by  fin:,  nnd  fmg- 
menta  of  flint,  jasper,  obsidian,  and  other  materinls  were  found,  but  no 
human  or  animal  boues. 

About  ten  miles  from  this  locality,  upou  the  basaltic  terrace  back  of 
Bottler's  ranch,  and  along  the  basaltic  terraces  above  a  chniu  of  lakes 
between  Emigrant  O-ulch  and  Dome  Uoantnin,  and  on  the  West  Gulla- 
tin,  are  long,  uid  &eqaently,  though  not  always,  parallel  lines  of  very 
small  stone  heaps. 

Long  and  patient  investigation  failed  to  develop  any  definite  form  or 
apparent  object  in  them,  though  they  are  always  continuous,  connected, 
and  tolerably  uniform  in  shape,  average  from  one-half  to  a  whole 
bnshel  in  size,  and  ore  situated  about  a  pnce  apart,  so  that  a  man  cnn 
walk  for  miles  upon  thorn.  They  are  geldom  iaclosures  and  never  squares, 
circles,  or  other  regular  forma.  They  never,  in  any  remembered  case, 
show,  by  their  position  on  summits  of  hills,  on  forks  of  caSons,  or  on 
slopea  of  terraces,  the  slightest  attempt  at  defense,  often  passing  oronnd 
and  below  crests,  rocks,  and  bowlders,  which  now  absolutely  overlook 
and  command  (hem. 

That  they  are  the  work  of  human  hfuids  cannot  be  for  a  moment 
doobted,  and,  being  somewhat  eroded  and  imbedded,  I  suppose  them 
also  to  be  very  ancient.  These  are  my  only  conclnaions  in  mferonoe  to 
them. 


By  Cou  AuiERT  a.  Brackbtt.  U.  8.  A. 

The  different  bands  of  Sbocbonis  roam  throngbont  Wyoming,  Mon- 
tana, Idaho,  Northern  Utah,  Northern  California,  and  Southern  Oregon, 
Taken  as  a  whole,  they  number  fully  8,000  souls,  but  are  broken  up  an<l 
never  operate  together.  While  some  have  always  been  IViendly  to  the 
whites,  others  have  been  their  enemies,  and  the  renegcdes  living  in 
Oregon  porsuothe  pale-faces  with  peculiar  rancor.  The  party  ot  Xndionti 
which  gave  so  mncb  trouble  to  the  whites  in  1873  near  the  boundai-)- 
line  between  Oregon  and  California,  nnder  the  name  of  Modocs,  was 
made  up  in  part  of  Snake  Indiana.  The  Snakes  living  near  Stien's 
MoDOtain,  in  Oregon,  hunt  and  fish  for  a  living,  and  never  let  an  oppor- 
tunity pass  without  doing  what  damage  they  can  to  the  white  settleni. 
Why  one  portion  of  this  nation  should  be  so  hostile  nnd  another  so 
friendly  is  not  easily  explained. 

These  Indiana  were  first  encountered  by  Lewis  and  Clark's  party  n-hile 
on  their  way  to  the  Paciflc,  in  1809.  They  were  very  {Hwr,  but  assisted 
onr  people  as  well  as  they  were  able.    They  lived  in  the  valleys  and 
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along  the  courses  of  the  streaune,  and  had  but  little  idea  of  laying  np 
stores  for  winter.  Their  bread  was  made  of  sunflower  (R^ianthus  an- 
nuvg)  and  lambs-qnartdr  {Ohenopodium  aUtum)  seeds,  mixed  with  service 
berries  {Amelarckier  canadensis).  They  bad  a  few  horses,  which  they 
\-u]aed  highly,  that  had  been  brought  from  the  south  by  the  Comanche», 
who  speak  the  same  language  as  the  Shoshonia,  and  may,  therefore, 
be  considered  as  belonging  to  the  same  stock.  The  Shoshoai^  traveled 
iar  to  the  south,  the  greater  portion  of  the  tribe  living,  in  &ct,  at  that 
time,  in  the  territory  belonging  to  Mexico,  or  New  Spain. 

The  tribal  relationship  betweeu  the  Comanches,  Shoshools,  and  Ban- 
iiacbs  is  very  close;  and  any  one  speaking  the  Sbosboui  langaage  may 
travel  without  difScalty  among  the  wild  tribes  A^m  Duraogo,  in  Meuco, 
to  the  banks  of  the  Columbia  Biver.  Of  course,  t'acb  baud  has  its  peca-  ~ 
liaritiee,  but  in  the  main  they  are  much  alike,  and,  if  they  could  be  com- 
bined, wonld  form  one  of  the  most  powertbl  Indian  confederations  in 
America.  Some  are  richer  in  Indian  property  than  others — having  all 
that  is  desirable  in  an  aboriginal  point  of  view — while  others  are  very 
poor  indeed,  living  in  the  fastnesses  of  the  monotains,  and  a&aid  to  be 
seen  by  any  one.  A  more  utterly  forlorn  and  friendless  race  of  people 
than  those  last  mentioned  cannot  be  conceived. 

The  Sboshonia  love  to  fish  in  the  spring  time,  in  the  stretuns  which 
flow  into  the  Colorado  of  the  West;  in  the  summer  and  fall  they  wander 
off  to  the  bnfialo-gronnds  to  tbe  east  of  the  Wind  Biver  Monnt^ns. 
Tbey  are  a  contented  race,  and  are  on  friendly  terms  with  all  the  Indian 
tribes  except  the  Sions,  Arapahoes,  and  Cheyennes. 

Their  lodges  are  madeof  dressed  boff^o-skius;  that  is,  skins  that  have 
had  the  hair  taken  off,  and  which  have  been  remlerod  pliable  by  pound- 
iog  and  rubbing.  Some  of  them  are  very  elaborately  made,  painted  on 
the  outside,  and  divided  into  different  compartments,  answering  the  pur- 
pose of  rooms  in  more  pretentions  dwellings.  In  each  oompartmenc 
there  is  a  good  bed  mode  of  buffalo,  beaver,  or  bear  skins,  and  blankets. 
Id  tbe  center  of  the  lodge  is  a  flro,  the  smoke  firom  which  makes  its  way 
throagh  a  hole  in  the  top.  Each  fanuly  has  several  brass  kettles  and 
drinking  cups,  &c.  In  the  evenings  tbe  flrbs  give  a  ruddy  light,  making 
everything  look  cbeerfol  inside,  and  the  children  piny  about  in  as  good 
spirits  as  any  on  earth.  They  have  their  little  plays  and  games,  and 
laugh  and  chatter  away  aa  merrily  as  crickets.  There  is  a  great  degree 
of  freedom  in  idl  of  their  movements,  and  I  cannot  see  but  that  they  eqjoy 
themselves  as  well  as  any  people  I  have  ever  met. 

At  present  the  Shoshonis  occupy  several  reservations.  One  band,  in 
company  with  the  Bannacks,  is  on  the  Lemhi  fanp  in  ^Contana,  where 
they  have  some  land  under  cultivation,  and  a  good  fishing  place  in  tbe 
Lemhi  Fork  of  Salmon  Biver,  a  tributary  of  Snake  Giver.  Tbe  Eastern 
Shoshonis  have  a  reservarion  in  Wyoming  Territory,  which  embraces 
the  Wind  Biver  country  from  its  source  to  Owl  Creek,  a  large  tributary 
of  tbe  river  itself.    These  Indians  are  under  the  leadership  of  Washakee, 
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oue  of  the  ablest  red  men  oow  liviog.  At  the  Fort  Hall  Agency,  in 
Idaho,  there  is  another  band  that  is  thoroughly  mixed  up  vith  the  Bao- 
QAcks.  The  Northwestern  Shoshonie  have  an  agency  in  Utah;  but  Ibis 
band  does  not  seem  to  be  united  at  all,  aad  is  scattered  over  Western 
Utah  and  Eastern  Nevada.  The  Walpahpe  and  Yahooskiu  bands  of 
ShoshoDJs  ate  in  Oregon  and  formerly  roamed  about  with  the  Hodocs, 
before  their  removal  from  Oregon,  as  they  now  do  with  the  KJamaths 
and  Pi-Utes. 

Xearly  all  of  them  receive  annuities  from  the  government,  and  some 
effort  baa  been  made  toward  teaching  them  how  to  carry  on  farms,  bat 
the  farming  laud  is  generally  so  badly  located,  the  frosts  so  severe,  the 
grasshoppers  so  plentiful,' and  the  altitude  so  great,  that,  in  most  in- 
stances, but  little  can  be  said  in  fkvor  of  these  farming  operations.  It 
would  be  difficult  for  the  best  American  farmers  to  raise  crops  on  some 
of  the  reservations  that  have  been  set  apart  for  the  Indians,  and  X  do 
not  think  that  wo  ought  to  expect  more  firom  them  than  we  can  from  onr 
own  race. 

By  far  the  larger  portion  of  the  eastern  reservatioa  is  barren  and 
mountaiDous.  The  valley  of  the  Little  Wind  River,  in  which  the  agency 
is  situated,  contains  eight  or  ten  sections  of  land  which  can  be  irrigated 
and  cultivated.  There  is  little  or  no  wood  except  on  the  mnuntain-iddes, 
distant  some  ten  or  twenty  miles  ftom  the  agency,  if  we  except  some 
fine  shade-trees  along  the  course  of  the  river.  The  Wind  Biver  Mount- 
ains are  supposed  by  the  ludians  to  be  the  home  of  the  spirits,  and  they 
believe  a  person  can  see  the  spirit  land,  or  the  land  they  will  occupy 
after  death,  from  the  top  of  them.  They  are  fond  of  describing  the  bean- 
ties  of  this  land,  and  tbe  e^joymenta  and  pleasures  they  will  find  therein: 
fiesh  and  pure  streams }  wide  prairies  covered  with  grass  and  flowers, 
and  abounding  in  deer-,  beautiful  squaws  to  wait  upon  tbem ;  horses, 
always  ready  and  never  tired,  to  take  part  in  tbe  chase;  new  lodges 
supplied  with  every  comfort,  and  provisions  and  meat  so  pleutiful  that 
they  will  never  again  suffer  the  pangs  of  hunger. 

These  Indians  have  not  much  of  an  idea  of  God,  though  they  be- 
lieve in  Tamapab,  or  Sun-Father,  who  is  tbe  Father  of  the  Day  and 
Father  of  us  all,  and  lives  iu  the  sun.  They  believe  that  when  a  good 
Indian  dies,  he  falls  into  a  beautiful  stream  of  bright^  Iresh  water,  and 
is  carried  to  tbe  pleasant  grounds  I  have  described,  whereas  when  a 
bad  Indian  dies,  he  falls  into  a  stream  of  muddy,  filthy  water,  and  is 
borne  off  to  a  dark  and  noisome  swamp,  where  he  is  unhappy,  dirty, 
and  miserable.  When  an  old  man  is  dying  he  finds  himself  near  the  top 
of  a  high  hill  ou  tbe  Wind  River  Mountains,  and,  as  the  breath  leaves 
bis  body,  he  reaches  the  top  of  it,  and  there,  in  front  of  him,  the  whole 
magnificent  landscape  of  eternity  is  spread  out,  and  tbe  Sun-Father  is 
there  to  receive  him  and  to  do  everything  in  his  power  to  make  him  happy. 
They  recognize  tbe  fact  that  there  is  a  difference  in  tbe  future  state 
made  between  the  good  and  the  bad,  though  the  idea  of  eternal  torment 
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th«y  do  not  entertam  at  alL  lAateritil  pleaGtires  alone  ore  those  which 
a  Shosboui  tuiderstands.  He  can  conceire  of  dodo  aside  from  those 
which  go  torrards  nonrishing  the  body  or  appeasing  the  appetite.  The 
yoDDg  man  after  death  coDtiunes  to  hont,  while  the  old  man  has  every* 
tbiog  necessary  for  liimself  without  laltor. 

A  Sboshoni  warrior  oi'essed  Id  all  his  floeiy  is  a  pictnresqae  olyect. 
He  has  a  fine  blanket  of  blue;  blae  leggings  heavily  trimmed  with  red 
cloth  and  masses  of  white  beads;  a  hantiog-shirt  of  tanned  buckskin 
adorned  with  heavy  fringes  of  the  same  along  the  seams,  on  the  sboul- 
deni  and  around  the  waist  and  skirts,  and  dense  rows  of  white  and  pink 
beads  on  the  shoulders  and  outside  of  tbe  sleeves.  His  hair  is  braided 
np  and  adorned  with  brass  bosses;  hoge  hoops  of  brass  wire  ore  in  hta 
ears,  and  his  fingers  ore  plentifully  adorned  with  brass  rings — as  many 
aa  ten  freqaenUy  being  on  one  finger.  His  moocasios  are  well  beaded 
over,  and  his  broad-brimmed  black  hat  adorned  with  feathers.  His 
horse,  too,  comes  in  for  his  share  of  adornment;  tbe  check-pieces  of  the 
bridle  being  made  of  red  cloth;  the  brow -baud  finely  wnameoted,  and 
the  bit  heavy  with  curved  horse-shoe  nails.  The  stock  of  his  rifie  is 
Btndded  with  brass  nails,  as  is  also  tbe  sheath  of  his  knife,  while  tbe  saddle 
is  covered  wifli  heavy  cloth.  No  people  in  the  world  are  more  fond  of  dis- 
play. These  beaux  of  the  wilderness  have  a  high  opinion  of  themselves, 
and  are  as  grave  and  dignified  as  cou  be ;  they  think  the  world  beside  does 
not  contain  such  finery  as  is  done  up  on  the  outside  of  a  Shoahoni  brave. 

They  are  not  bloodthirsty  as  a  race,  but  are  inclined  to  be  peaceful, 
nor  are  they  qmurelsome,  but  love  to  take  their  ease.  They  know  how 
to  appreciate  a  good  horse,  and  some  of  them  have  small  herds  of  cattle. 
Their  history,  so  far  as  known,  is  not  a  bloody  one,  they  as  a  general 
thing  preferring  to  seek  the  fastnesses  of  the  mountains  to  fighting.  But 
it  mucit  not  be  inferred  from  this  that  they  are  a  cowardly  race,  they 
being  brave,  adventurous,  and  excellent  guides.  Until  the  last  few 
years  they  were  very  poor  indeed.  Wonls  can  scarcely  express  their 
extreme  poverty  when  first  met  by  white  people.  They  seemed  to  have 
very  few  worldly  goods,  were  indifferently  armed,  and  with  great  diffi- 
culty succeeded  in  taking  a  few  bnfi'atoes.  In  the  fishing  season  they 
caught  great  quantities  of  salmon-tront  in  Snake  Eiver,  which  they  pre- 
aer\'ed  as  well  as  they  could  for  winter  use.  At  times,  too,  they  suc- 
ceeded in  capturing  many  antelopes,  but  still  they  often  suffered  from 
hunger  and  cold,  being  improvident  and  unskilled  io  tbe  ways  of  pre- 
serving fish  and  meat. 

The  men  among  tbe  Shoshonis  are  true  republicans,  each  one  being 
a  sovereign,  and  subjeut  to  no  man.  He  is  sole  owner  of  his  wives  and 
daughters  and  can  dispose  of  them  as  he  sees  fit.  Tbe  children  ore 
seldom  if  ever  chastised,  as  the  Indians  say  it  breaks  their  spirits,  and 
they  are  ever  afterward  cowed  down.  Plurality  of  wives  is  very  com- 
mon, an  Indian  buying  as  many  os  bo  can  maintain.  Female  children 
are  betrothed  when  very  ycnng,  and  scut  off  to  the  lodges  of  their  has- 
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banda  as  booh  as  Uiey  get  old  enoagh.  The  price  of  a  eqnaw  varies 
conBtderably,  bat  generally  omooDts  to  three  or  four  horses  or  mules, 
aud  several  plugs  of  tobacco.  Sisters  ore  not  osnally  married  to  the 
same  man,  as  it  is  considered  better  to  change  about-,  and  have  relatives  . 
iu  as  many  families  as  possible.  The  squaws  collect  roots,  and  cook,  pat 
ap  the  lodges  and  take  them  down,  dress  the  skins,  and  make  clothing. 
They  ideo  make  parfleches,  or  heavy  bags  of  buffalo  skin,  in  which  bnf- 
fiilo  meat  and  fat  are  packed  away,  and  maQu£acture  bowls  and  baskets 
&om  wood  and  gross.  They  collect  seeds  aud  wood,  and  take  care  of 
the  horses,  load  and  onload  the  animals,  and  have  general  charge  of  the 
baggage  ^be  whole  dmdgery  of  camp  devolves  npon  them,  and  the 
life  which  women  lead  among  the  savages  is  one  of  abject  slaver}'. 
An  Indian  thinks  it  beneath  his  dignity  to  do  any  kind  of  work  except 
hunting,  fishing,  and  engaging  iu  war. 

Id  the  long  and  dreary  days  of  winter  the  Indians  sit  in  their  lodges, 
TThere  there  is  a  good  supply  of  meat,  and  pass  the  time  as  best  they 
can.  They  tell  stories  of  their  hunting  expeditions  aud  war  parties,  and 
embellish  their  narratives  as  much  as  possible.  They  tell  of  the  Great 
Brown  Bear  of  the  Mountains,  who  dwells  amid  the  snows  that  hang 
about  their  summits,  and  whose  howls  mingle  with  the  thunders  of 
summer  and  the  wild  waUings  of  the  winter  storm ;  of  Giant  Big  Hora^ 
who  roams  through  the  deep  gorges  of  the  Sierras,  and  climbs  the  rugged 
rocks,  whose  feet  are  swifter  than  the  north  wind,  and  as  untiring  as  the 
rushing  waters.  Tbey  tell  of  the  ghosts,  or  Tsoaps,  who  haunt  the 
meadows  and  forests,  and  are  ever  ready  to  give  them  warning  of 
the  time  of  their  departure  to  the  land  of  spirits.  They  tell  of  the 
Big  Beaver,  who  dwells  in  the  marshes  near  Green  River,  whose  breath 
can  split  the  hardest  rock,  and  the  fire  ttom  whose  eyes  can  melt  the 
thickest  ice.  They  tell  of  the  Bla«k  Baven,  who  sits  above  the  battle- 
ground where  so  many  Shoshonis  were  killed  by  the  Sioux  in  1869, 
who  croaks  over  the  remains  of  the  dead  and  flaps  his  broad  wingK 
noiselessly  through  the  dreary  nights  when  the  moon  is  dead.  These 
stories  and  many  more  they  tell  each  otiier,  until,  like  children,  they 
cower  near  the  lodge-flres  and  are  aftnid  to  go  out  alone.  Never  were 
there  more  marvelous  story  tellers,  and  never  were  there  more  willing 
listeners.  Almost  every  summer  they  get  thoroughly  frightened  by 
some  prophet  predicting  the  speedy  end  of  the  world. 

Old  and  young  mount  their  i>onies,  aud,  crossing  the  mountains,  as- 
semble near  Bear  Biver,  where  tbey  go  through  a  series  of  dances, 
iucoutatious,  and  rites  until  they  are  almost  beside  themselves  Mith 
excitement.  This  excitement  disappears  as  quickly  as  it  makes  its  ap- 
pearance, and  then  all  hands  pack  up  again  aud  bundle  themselves  oft 
home  OS  contented  as  can  be.  Instead  of  doing  harm,  these  meetings 
seem  to  do  a  great  deal  of  good.  Tbey  stir  np  the  Indian  blood  and  the. 
excitement  exhausts  itself.  Were  it  not  for  these  displays  the  Indiana 
might  consider  it  their  duty  to  make  a  raid  upon  some  white  man's 
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flocks  and  herds,  ODd  carry  off  a  fow  bead  of  horses  b.V  vay  of  variety ; 
bat  after  baring  glorified  themBelves  sofflcieotly  they  are  williog  to  le- 
main  qaiet  for  a  considerable  time  and  smoke  tlifir  pipes  with  renewed 
plea 


HtlNS  IV  WDITB  BIYEB  CAflOV,  FIHi  COPim,  ABUOXA. 

B;  B.  T.  Burr,  U.  D.,  Actixg  AM$itla»t  Snrfftoit,  U.  S.  A. 

In  White  Biver  Cation,  eitnated  in  the  Obiraohni  Mountains,  in  Soath- 
eastem  Arizona,  abont  35  miles  sonth  of  Oamp  Bowie,  and  25  or  30 
miles  north  of  the  MexicaD  line,  I  discovered  the  remains  of  an  ancient 
settlement  shortly  after  the  establisbmenl  of  Camp  Supply,  May  1, 1878. 
White  Birer  O^on  is  near  the  southern  portion  of  the  mountain  chain 
opening  to  the  west.  There  are  many  indications  that  this  cafion  and 
vicinity  have  in  the  past  been  occupied  by  a  race  much  superior  to  the 
Apaches. 

The  nuns  are  located  iu  the  forks  of  two  branches  of  White  Biver,  or 
where  Henley's  Branch  joins  the  main  stream  from  the  sonth.  The  land 
is  at  present  a  military  reservation.  Tb^  are  less  than  100  yards  from 
dtlier  branch  of  the  stream,  on  a  ridge  40  or  60  feet  above  the  river- 
bed. The  land  is  rather  rocky,  but  In  many  places  there  is  excellent 
allovial  soil  along  the  streams.  In  the  vicinity  of  the  nuns  are  at  least 
1,000  aerea  snsceptible  of  irrigation.  The  cailon  has  now  a  growth  of 
pine,  oak,  juniper,  some  walnut,  and  a  few  sycamores.  The  surrounding 
monutains  are  well  covered  with  pine  and  oak.  It  is  impossible  to  tell 
what  changes  have  taken  place  since  these  mins  were  occupied.  They 
must  have  been  considerable,  as  the  water  supply  in  the  dry  season  is 
now  limited,  the  river  ceasing  to  nm,  and  only  holding  water  in  a  few 
places. 

Bucker's  Spring  ia  a  large  basin  of  water  that  contf^ns  as  mnch  at  one 
season  as  at  another.    Tbe  water  is  strongly  impregnated  with  sulphur. 

The  remains  occur  in  groups,  some  consisting  of  from  two  to  four  or 
Ave  squares  or  cirdes,  showing  that  at  the  time  they  were  built  defense 
was  not  a  primary  object.  Isolated  iu  the  heart  of  the  mountains,  this 
community  would  be  first  exposed  to  the  hostiles,  and  probably'  fall  a 
prey  to  the  Apache  invasion  from  the  north. 

The  other  two  isolated  groups  are  small,  the  nearest  having  three  or 
four  squares  and  no  circles;  the  second,  on  the  east  of  Bucker's  Branch, 
having  live  or  six  squares  from  10  to  15  by  20  or  30  ieet.  The  ruins 
described  seem  to  be  the  most  important  ones.  I  took  a  sketch  of  tbe 
ground-plan  of  the  ruins.  I  traced  ont  the  walls  of  the  main  building 
as  well  as  I  could,  tbe  only  gnide  I  had  being  the  upright  stones  placed 
singly  from  G  to  12  inches  apart.  No  remains  of  a  wall  exist  save  these 
stones  that  are  placed  on  end  and  partly  buried  in  the  ground.  Walls 
or  lines  toe,  with  one  exception,  due  north  (md  south,  and  east  nod  west. 
I  tested  this  by  means  of  a  compass,  nnd,  making  allowance  for  vuria- 
tiuu  of  the  needle,  they  ore  certainly  wonderfully  correct    The  walls, 


334  Am-HBOPOLOQT. 

if  they  were  avails,  mast  bare  beeo  made  of  adobe,  and  the  heavy  rain- 
&1I8  ot  tbe  cafion,  about  30  inclius  this  year,  would  have  destroyed  all 
traces,  as  this  building  was  erected  on  tbe  incliuo  of  tbe  ridge,  while  tbo 
circles  are  on  tbe  level  ground.  Tbe  hirge  cirt;les,  all  about  30  iect.  in 
diameter,  bave  tbe  walls  much  better  preserved  than  the  squares.  The 
mounds  ore  from  12  iucbes  to  L'  feet  higher  than  the  aurroonding  laud, 
and,  iu  some  cases,  spread  out  some  4  to  10  feeU  The  walhi  seem  to  have 
been  made  of  adobe  and  stones. 

Near  the  center  of  most  of  the  monads  is  qaite  a  depressioa,  cansed,  I 
snppose,  by  tbe  washing  down  of  the  walls.  I  can  see  no  evidence  of 
special  construction  in  the  center.  The  materials  could  be  obtained  in 
abundance  iu  the  immediate  vicinity.  Koue  have  been  explored,  as 
labor  is  so  high  here  that  I  have  not  been  ubie  to  bear  tbe  expmse,  and, 
indeed,  bad  but  little  hope  of  finding  anything  worih  tbe  while.-  Uo  the 
ground  I  have  found  an  abundance  of  pottery  in  small  pieces,  some  of 
it  glassy,  one  piece  ornamented  in  coloi's,  many  bits  carve<1  or  marked. 

For  eight  or  nine  months  of  the  year  White  Biver  would  aflbrd,  at  the 
pre.sont  period,  abundance  of  wat«r.  K^nfall  begins  in  the  latter  part 
of  June  or  tbe  first  of  July,  and  cootinnes  almost  every  afternoon  for 
sixty  days,  and  the  river  remains  full  many  months  after. 

These  monntains  have  long  been  the  stronghold  of  the  Apaches,  and, 
so  fbr  as  I  can  learn,  none  of  oar  scouts  ever  noticed  the  remains.  Tlie 
Indian  scoots  have  a  tradition  that  this  caQon  has  evil  men  living  in  it. 
There  are  no  recent  signs  of  occux>ation  by  Apaches. 

In  conclusion,  I  would  remark  that  I  have  thought  that  the  qoad- 
rangles  nod  tbe  circles  were  to  be  attributed  to  different  peoples  and 
different  dates.  The  circles,  seemingly  more  recent,  may  have  been 
bailt  by  the  Apaches  in  ages  past,  or  by  ))eople  less  advanced  in  civili- 
zation than  the  first  inhabitants.  The  smfdl  circles,  about  3  feet  Id 
diameter,  were  ovens.  They  have  a  floor  of  flat  sloaes  well  fitted,  aronnd 
which  a  wall  is  bntlt  up  8  to  13  Inches  high.  There  is  no  indication  of 
a  covering,    in  one  I  discovered  some  charred  janiper-wood. 

I  found  here  a  stone  mortar  weighing  about  100  pounds.  Tbe  cavity 
is  fonr  inches  in  diameter  and  as  many  deep,  perfJectly  round.  It  is  cod- 
venientty  located  ni-ar  tbe  four  ovens.  On  the  hillside  I  also  found 
another  mortal*  that  had  been  turned  over,  aod  two  broken  metat^s. 

Near  the  mouth  of  tbe  canon,  and  distant  from  camp  about  6  miles, 
are  some  ruins  that  I  have  not  exumined  with  care.  They  consist  prin- 
cipally of  quadrangles  of  small  size,  15  by  20  feet,  and  bnt  few  together. 
One  group  that  I  came  across  was  at  some  distance  from  i)ermaDent 
water.  There  is  a  small  ravine  close  by  that  now  i^ords  water  in  the 
wet  season.  This  last  group  was  on  a  high  hilt,  and  no  agricultural 
ground  was  near,  the  ravine  having  precipitous  banks.  Other  ruins  are 
scattered  along  tbe  banks  of  White  Biver  after  it  reaches  tbe  open 
plain  outside  the  caQon}  but  where  they  mo  placed  no  water  is  to  be 
tbund  iu  tbe  dry  season,  it  being  at  least  2  to  5  miles  to  the  neareeC 
permanent  supply. 


UOmmS  IN   WUWEBAOO  COUHTT,   WISCONSIN.  335 

UOVHDS  IH  WINHEBiOO  COURTT,  WISCONSIK. 

By  Thomas  Abmstrono,  of  Eipon,  Fond  du  Lae  Comitij,  WiKontin. 

There  are  many  "  ancicot  abotigiDal  structures"  in  this  section ;  mounds 
of  various  shapes,  and  designed  for  variouB  uses,  being  very  plentiful. 

The  only  other  indications  of  the  owiupalion  of  this  region  by  the 
^Kiri^nes  Are  stone  axes,  arrow  and  spear  heads,  chips  of  dint,  and 
pieces  of  broken  pottery,  -which  may  be  found  in  almost  any  newly- 
plowed  field,  or  in  gullies  washed  by  the  rains. 

The  mounds  which  are  especially  to  be  noticed  in  this  communication 
are  in  the  southwest  quarterof  the  northeast  quarter  of  section  34,  town- 
ship of  NepeusLun,  Winnebago  County,  Wisconsin,  on  the  property  of 
a  Mr.  Hintz. 

They  are  situated  about  ten  rods  from  the  shoce  of  Rush  Lake,  60 
feet  back  from  the  edge  of  a  steep  bank,  which  nndoubt4>dly  at  one  time 
formed  the  shore  of  the  lake,  whose  waters  have  now  receded,  .and  ore 
every  year  becoming  more  and  more  shallow,  and  giving  place  to  marsh. 

The  mounds  were  originally  covered  with  a  heavy  gmwth  of  oaks, 
which  have  been  cleared  off  within  the  last  ten  years,  and  the  land  cul- 
tivated. Some  stumps  of  trees  of  from  100  to  150  years'  growth  re* 
uiained  on  them  until  this  last  summer. 

The  mounds  are  in  a  gronp,  of  which  Ko.  1  is  isolated,  and  Nos.  2,  3, 
and  4  are  in  a  line,  the  nearest  about  200  feet  from  No.  1. 

Nos.  1  and  4  are  about  15  feet  tn  diameter,  and  2^  feet  high ;  No.  2, 
56  by  42  feet,  aud  3 J  feet  high ;  No.  3,  30  by  40  feet,  and  3J  feet  high ; 
Nos.  2  and  3  are  75  fuet  apart.  A  quadrilateral  ridge,  indistinct  in  some 
places,  but  quite  prominent  enough  to  be  easily  recognized,  and  having 
on  it  several  small  mounds  at  irregular  intervals,  passes  through  Nos.  1 
and  2.  The  mounds  2,  3,  and  4  are  the  only  ones  which  are  very  dia- 
tincC  and  striking. 

The  shape  of  all  was  once  circular,  or  nearly  so,  but  it  has  since  been 
changed  to  oval  by  k>ng  cultivation.  - 

All  except  No.  2  are  composed  of  the  same  sort  of  material  as  the 
ordinary  surface  soil  of  the  surrounding  fields,  and  these  fields  were 
nDdonbtedly  the  source  whence  it  was  derived. 

No  ditches  or  hollows  from  which  such  a  quantity  of  earth  could  have 
been  taken  are  now  to  bo  seen  in  the  vidnity,  and  it  must  therefore  have 
been  scraped  nuiformly  fh)m  the  surface. 

No.  2.  however,  is  of  different  material,  having  in  its  center  a  stone 
heap  covered  with  the  same  sort  of  earth  as  the  others.  This  is  the 
largest  mound  on  Rush  Lake,  and  pecnliar  in  this  regard,  for  in  most 
of  the  otber  mounds  not  even  a  pebble  oould  be  found,  and  in  none  were 
there  rocks  of  any  great  size;  but  here  was  a  conical  pile  of  bowlderd, 
snch  as  the  farmer  to-day  hauls  off  his  fields,  built  in  the  exact  center 
of  the  mound,  and  reaching  to  within  a  few  inches  of  the  surface.    We 
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explored  the  four  moandB.  In  1  and  4  we  foond  nothing;  but  in  3  and 
3  liuinan  remains  vere  plentifal  enongh,  and  a  quantity  of  these,  in  a 
tolerably  good  state  of  preservation,  we  were  able  to  obtain.  Some  of 
these  are  now  in  the  cabinet  of  Bipon  College,  Bijion,  Wis.,  and  some 
aro  in  my  possession. 

Ko  acconnt  of  these  moands  has,  so  for  as  I  know,  ever  been  pub- 
lished ;  certainly  no  examination  of  them  prior  to  ours  has  ever  been 
made,  thongh  similar  mounds  on  the  sections  adjoining  these,  and  like- 
wise situated  on  the  shore  of  Bush  Lake,  were  described  by  me  in  a 
paper  read  before  the  Lapbam  Arcbteological  Society  in  1877. 

Moond  tTo.  2,  as  I  have  said,  is  a  conical  stone  pile,  built  of  bowlders 
weighing  from  5  to  100  pounds,  and  perhapa  50  in  nnmber.  Underneath 
this  stone  pile,  aod  somewhat  mingled  with  ita  lower  layer,  was  a  large 
quantity  of  ashes  and  charcoal,  and  also  human  remains ;  moat  distinct 
among  them  was  the  skeleton  ofa  fbU-grown  man  of  ordinary  size— his 
thigh-bone  measuring  17  inches — lying  in  a  doubled-np  position,  with 
his  head  toward  the  west,  and  near  it  the  remains  of  three  or  mora 
other  hnman  beings.  These  bones  were  in  such  a  crumbling  condition 
that  it  was  vei?  difflcnlt  to  save  uiy  of  them,  but,  nevertheless,  by 
careM  work  we  were  enabled  to  get  out  two  skulls  and  several  long 
bones.  These  were  all  found  at  the  depth  of  3  feet  C  inches,  and  had 
evidently  been  placed  on  the  original  snrfoco  and  the  monnd  heaped 
over  them. 

Mound  No.  3  was  more  friiitfiil  in  relics  than  its  larger  neighbor.  On 
and  near  the  surface  were  a  few  small  rocks,  weighing  from  1  to  'M 
pounds,  not  arranged  in  any  order,  and  not  found  after  we  had  dug  a 
foot  or  two  into  the  monnd. 

At  the  depth  of  2  feet  we  fonnd  a  few  small  and  much  broken  piecee 
of  pottery,  made  of  a  reddish  clay  mixed  with  fine  i»articles  of  broken 
ston&  The  pieces  were  too  few,  small,  and  badly  brokrai  to  admit  of 
even  a  gness  at  the  articles  of  which  they  once  formed  a  part.  They 
bad  never  been  burned,  as  it  seemed  to  us,  and  were  very  fragile,  ready 
to  crumble  at  the  slightest  toach.  A  piece  of  red.chalk,  or  soit  chalk- 
like  stone,  with  which  a  red  mark  can  be  made  on  wood  or  paper,  and 
a  small  chip  of  flint  were  the  only  other  relics  found  in  this  mound,  ex- 
cept the  bones  which  we  came  upon  at  the  depth  of  3  feet  These  went 
much  better  preserved  than  those  in  No.  2,  and  we  were  able  to  obtain 
a  large  nnmber  in  tolerably  good  condition,  among  them  several  skulls. 

So  far  as  we  could  determine,  there  seemed  to  be  no  order  whatever 
observed  in  the  arrangement  of  these  bones;  skulls  and  long  bones, 
ribs  and  finger  and  toe  bones  were  mixed  in  utter  confusion.  In  no 
case  did  a  skeleton  seems  to  have  been  placed  in  the  mound  entire.  The 
Iwnes  of  twenty-five  or  thirty  individuals  had  evidently  been  gathered 
into  a  heap  on  the  original  turf,  and  a  simple  mound  raised  over 
them.  It  was  very  evident  that  no  pit  had  been  dug  to  receive  them, 
and  the  only  question  is  why  the  bones  were  in  this  oonfiised  condition. 
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That  these  were  not  the  remains  of  varriors  slain  in  battle  is  evident 
trom  the  number  of  bones  of  children  found  in  the  mounds,  and  alBO 
bom  tiie  very  great  number  of  bones  to  be  found  in  these  and  neighbor- 
ing mounds. 

No  other  bones  than  those  of  human  beings  were  fonnd,  nor  did  any 
of  them  bear  marks  of  Are,  though  ashes  and  charcoal  ocenrred  in  n 
layer  about  6  inches  above  the  remains. 

A  aba]!  obtained  from  this  mooud,  the  pieces  of  vhioh  ve  hare  been 
able  to  put  together  so  as  to  get  some  idea  of  its  original  shape,  Is  of  fcdt 
size;  with  low  forehead  and  very  narrow  across  the  eyes;  the  great  bnUc 
of  tbe  head,  and  by&r  itu  highest  part,  being  bock  of  the  coronal  sntttre. 
From  the  forehead  the  skull  slopes  rapidly  up  to  this  highest  portion, 
and  on  its  summit,  on  inch  from  the  coronal  sutnre,  and  }  of  an  inch  to  the 
iett  of  the  sagitt^  suture,  is  a  remarkable  circular  depression,  an  inch  in 
diameter.  It  shows  no  signs  of  fractara  or  violence,  and  the  inside  of 
Uie  skull  shows  no  corresponding  elevation.  What  conld  have  ocoa<. 
sioaed  this  thinning  of  the  bone  we  cannot  tell;  we  OfLly  know  ibat  it 
mnst  have  been  done  long  before  the  death  of  its  owner,  for  the  wound, 
or  whatever  it  is,  is  perfectly  healed,  and  the  bone  in  the  depression  as 
smooth  and  of  the  same  sort  as  the  remainder  of  the  skulL  Viewed  as 
a  whole  the  cranium  appears  very  one-sided. 

Several  lower  jaws  with  teeth  still  in  them  were  also  obtained  fh)m 
this  mound,  bnt  not  much  conld  be  learned  fhnn  them  excepc  that  the 
jaw  was  massive,  and  the  teeth  laj^,  strong,  and  well  preserved.  In 
fact,  in  many  oases,  the  enamel  was  completely  worn  thiongh  on  tlie 
crown  of  the  t«eth,  and  yet  they  showed  do  signs  of  decay ;  we  fnind 
no  defective  teeth  whatever.  In  the  cose  of  one  iudividnal  the  teeth  on 
one  side  of  Uie  jaw  were  very  badly  worn  of^  while  on  the  other  no  wear- 
ing at  all  was  visible. 

All  the  bones  we  obtained  were  of  ordinary  size,  and  conld  be  matched 
in  any  collection  of  modem  bones.  A  general  characteristic  of  the  skulls 
was  the  very  low  and  narrow  forehead. 

The  gentlemen  who  accompanied  me  on  this  ezpeditJon,  and  to  whom 
mnch  of  its  success  is  owing,  were  Prof.  A.  H.  Sabin  and  Mr.  Everett 
Martin,  bothof  Eipon,  Wis. 

The  following  are  extracts  lh)m  my  paper  on  the  Oleason  monnds,  as 
read  before  the  Lapham  Archseological  Society  last  year: 

"These  mounds  are  situated  on  the  southern  shore  of  Bush  Lake,  on 
land  belonging  to  Mr,  Oleason,  in  the  sontheast  quarter  of  the  sontheast 
quarter  of  section  37,  and  the  southwest  quarter  of  the  sonthwest  quar- 
ter of  section  26,  township  of  Nepenskun,  Winnebago  Gonnty,  Wiscon- 
sin, and  were  visited  by  a  party  of  students  from  Bipon  Oollege,  May 
la,  1877. 

**Tbe  mounds,  sixteen  in  number,  are  ranged  in  an  irregular  line  run- 
ning essentially  east  and  west,  about  20  rods  ftom  the  shore  of  the  lake, 
which  is  here  high  and  steep,  though  all  the  ac^acent  shores  are  low  and 
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marshy.  The  mouods  are  in  what  ia  now  a  wheat  field,  formerly  cov- 
eied  with  timber — aa  oak  tree,  some  60  years  old,  having  been  cut  &om 
the  snmmit  of  ooe  of  them.  All  these  moonds  are  circular  in  form,  vary- 
ing from  Id  to  30  feet  in  diameter,  and  from  2^  to  5j  feet  in  height, 
thongh  not  mach  can  be  aaid  with  certainty  aboat  this  latter  dimension, 
the  laud  having  been  cultivated  for  a  number  of  years,  ond  the  moonda 
plowed  down  as  much  as  possible  evecy  year. 

"  We  seleeted  the  largest  and  most  conspicuous  mound  we  could  find, 
the  fourth  or  fifth  from  t^e  eastern  end  of  the  line,  and  sank  a  trench 
into  it.  Each  shovelful  of  the  soil  thiowu  out  was  oaiefolly  examined, 
but  it  was  found  to  present  no  different  oppearance  from  that  of  the  snr- 
ronnding  field,  until  we  had  reached  the  depth  of  18  inches,  when  a  few 
pieces  of  coaise-grained  charcoal  were  found.  The  earth  now  begiui  to 
show  the  action  of  heat,  it  being  harder  and  of  a  reddish  hue,  until  at 
tiie  depth  of  2  feet  6  inches  tnyers  of  ashes  mixed  with  earth  began  to 
present  themselves.  These  appearances  were  not  the  same  all  through 
t^e  trench  on  the  same  level,  being  only  seen  near  the  ends  of  it,  as  if 
separate  fires  hod  been  built.  These  appearances  continued  until  we 
had  reached  the  depth  of  3  feet  0  inches,  the  ashes  meanwliile  growing 
more  plentiful,  when  we  found  charred  bones,  evidently  those  of  human 
beings,  mixed  with  the  earth  and  nsbes.  A  few  inches  more  of  calcined 
earth  were  passed  and  then  we  struck  bones  in  earnest. 

"Within  the  space  of  3  feet  square  we  uncovered  7  skulls,  mingled 
with  the  various  long,  short,  and  fiat  bones  of  the  human  body.  These, 
nnhke  those  in  the  upper  stratum,  did  not  show  the  action  of  fire  in  the 
least,  but  were  so  badly  decayed  that  we  could  get  none  of  them  out  en- 
tire. 

''  The  bones  were  not  arranged  in  any  order  whatever  j  no  single  skel- 
eton even  could  be  traced  through  the  moss.  We  did  not  uncover  all 
the  bones  in  the  mound,  but,  finding  that  none  of  them  could  be  token  out 
entire,  contented  ourselves  with  digging  through  the  layer  of  bones  and 
earth,  which  was  about  i  inches  thick,  to  the  hard  subsoil  underneath,  . 
which  we  found  so  compact  that  we  concluded  it  had  never  been  dis- 
turbed, and  so  did  not  go  deeper. 

'■A  careful  search  failed  to  bring  to  light  any  ornaments  or  implements 
of  any  kind. 

"We  now  abandoned  this  mound,  and,  selecting  two  nearer  the  east- 
ern end  of  the  line,  which  in  size  were  most  unlike  the  first  and  unlike 
each  other,  proceeded  to  sink  trenches  into  them.  lu  the  larger  of  these 
at  the  depth  of  4  feet  human  bones  were  found,  which  were  much  better 
preserved  than  those  in  the  first  mound  oi>ened,  though  they  showed  the 
same  lack  of  arraugement  and  dearth  of  ornaments  and  implements. 
Fewer  ashes  were  found  in  this  mound  and  no  charcoal  or  burnt  bone. 

"In  the  third  mound,  at  the  depth  of  2}  feet,  a  skeleton  was  foimd 
lying  with  its  head  toward  the  west.  This  was  in  so  good  a  state  of  pres- 
ervatiou  that  many  of  the  more  heavy  and  solid  bones  -conld  be  taken 
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ant ;  this  skall,  like  all  the  others,  could  Dot  be  gotten  oat  except  in  small 
]Hec«s. 

"This  vae  the  only  mooDd  of  the  thiee  into  which  we  dag,  in  which 
a  skeleton  coald  be  traced,  and  even  in  thia  the  bones  were  somewbnt 
crowded  together,  the  slceletoD  not  lying  extended  at  full  length,  and 
also  somenbat  mixed  np  with  others,  though,  I  tblnk,  fewer  bones  had 
been  baried  in  this  moand  than  in  any  of  the  others. 

"  I  wonid  mention  that  the  second  and  third  mounds  were  much 
smaller  than  the  first 

"The  bones  belonged  to  individuals  of  ordinary  size,  the  largest  to  a 
man  perhaps  6J  feet  toll,  but  certainly  not  any  taller  than  that 

"As  to  how  the  bones  came  to  be  placed  in  these  mounds  we  can,  of 
oonrse,  only  coi^eotnie;  but  £rom  their  want  of  arrangement,  fhnn  the 
lack  of  ornaments  and  implements,  and  from  their  havinjf  been  placed 
on  the  original  snrface  (for  the  old  tnrf  wus  visible  jnst  under  the  low- 
est bone  layer  in  the  second  monnd)  we  are  inclined  to  believe  that  the 
dry  bones  were  gathered  together — those  in  the  largermonnds  first  and 
in  the  smaller  ones  afterward,  and  placed  in  loose  pUes  on  the  gronnd, 
and  then  earth  heaped  overthem  until  the  mounds  were  formed.  Where 
the  earth  came  from,  if  it  was  not  scraped  nuiformly  Horn  the  surface  of 
the  sniTonnding  fields, is  more  than  we  can  say, for  thereare  no  hollows 
anywhere  about  the  mounds  from  which  sncb  a  quantity  oonld  have 
been  taken.  It  also  seemed,  from  the  ashes  and  charred  bones  near  the 
Borfaoe,  that  the  larger  mounds  had  been  used  as  a  place  for  sacrifices 
or  feasts." 

Professor  Sabin,  Mr.  Martin,  and  I  afterward  made  an  investigatioa 
into  another  of  these  Qleoson  moonds.  This  one  is  situated  near  the 
center  of  the  group ;  is'  30  feet  in  diameter  and  3^  feet  high.  Like  the 
others,  it  contained  nothing  bat  bones,  was  built  of  the  same  material, 
and  bad  its  ftdl  share  of  ashes  and  charcoal  But  unlike  the  others, 
however,  the  bones  had  not  been  placed  on  the  originul  surface,  but  in 
an  oval  pit  18  inches  deep,  8  feet  long,  and  6  feet  wide,  its  mtyor  axis 
lying  in  a  general  northwest  and  southeast  direction.  In  this  case  some 
arrangement  was  apparent  the  bones  of  the  lower  extremities  being,  as 
a  mle,  near  the  center  of  the  pit,  aud  those  of  the  tmnk  and  upper  ex- 
tremities ranged  around  the  sides. 

THB   GBEEH  LAKE  UOmiDS. 

On  the  shores  of  Green  Lake,  6  mites  west  of  this  place,  are  a  large 
number  of  mounds,  which  have  not  as  yet  received  any  thorongh  inves- 
tigation. They  consist,  first,  of  circular,  flat-topped  monnds  built  on  a 
high  bank  at  tlie  northeast  end  of  the  lake,  mosUy  in  section  27,  town- 
ship of  Brooklyn,  Green  Lake  County,  Wisconsin.  They  were  evidently 
built  for  observation,  as  they  command  a  view  of  the  whole  length  of 
the  lake;  and  careful  digging  hi^s  ffuled  to  reveal  relics  of  any  kind 
baried  in  them. 
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They  toe  all  bailt  after  the  aome  pattern,  aboat  28  feet  in  diaiieter 
at  the  base  twd  fh>ia  6  to  10  feet  in  diameter  at  the  samuiit,  nsoally  3 
or  i  feet  high,  bnt  some  of  tbem  being  near  the  top  of  a  ateep  side-hill, 
of  coarse  the  lower  side  is  mnch  higher  than  this. 

They  ore  16  in  Dumber,  and  at  distances  fh>m  each  other  vaiyiug  from 
15  to  80  feet,  according  bo  the  natoxe  of  the  shore,  being  erected  only  on 
commanding  elevations. 

This  is  still  a  favorite  camping-gronnd  for  the  Indians,  many  wigwams 
having  been  located  here  lost  summer.  The  locality  is  known  as 
Pleasant  Point. 

Kear  the  opposite  shore  of  the  lake,  in  sectJoo  34,  township  of  Green 
Lake,  same  connty,  are  a  great  namber  of  long  mounds,  round  mounds, 
and  a  few  shaped  like  animals.  Oue,  which  we  called  the  "Beaver 
Monnd,"  we  dng  into  in  several  places,  and  near  the  center  of  the  body 
we  found,  at  the  depth  of  1  foot  7  inches,  a  thin  layer  of  charcoal. 
Kothing  else  was  discovered.  This  mound  is  situated  in  the  woods,  and 
several  large  trees  of  second-growtb  timber  are  standing  on  it.  JSeax 
by,  OS  Pro£  C.  A.  Keoaston,  of  Bipon,  who  owns  the  laud,  tells  me,  are 
the  remains  of  an  ancient  com-fleld,  the  hills  of  which  can  even  yet  be 
distinguished  in  places  where  the  underbrash  boa  been  cleared  away. 

From  this  place  down  the  lake  for  a  mile  is  a  high,  sloping  shore, 
wooded  down  to  the  water's  edge,  except  where  clearings  have  been 
made  for  the  erection  of  summer  cottages,  of  which  there  are  a  large 
number,  the  spot  being  a  very  beautiful  one.  Several  flue  spiings  are 
scattered  aloDg  the  shore,  the  beach  famishes  a  good  landing  place  for 
boats,  and  fish  are  plentiful  in  the  lake. 

Within  this  mile  there  aie  no  less  than  30  mounds  of  all  shapes  aod 
sizes,  some  circular,  some  long,  some  in  the  shape  of  animals.  Of  these, 
tiie  long  mounds  are  the  most  remarkable,  some  of  them  running  par- 
allel with  the  shore  and  some  at  various  angles  to  it.  Their  general 
ontline  is  that  of  a  ridge  6  inches  to  1  foot  high,  4  to  6  feet  across,  and 
often  terminating  at  one  end  in  an  irregular  expansion,  higher  and 
broader  than  the  main  ridge. 

On  land  belonging  to  Mr.  Cyrus  Dodge,  in  section  34,  township  of 
Green  Lake,  are  two  of  these  long  mounds,  beginning  within  20  feet  of  the 
lake  and  running  back  at  right  angles  to  it,  one  210  feet,  the  other  220 
feet  long,  both  terminating  in  irregular  expansions  about  18  feet  in  diam- 
eter and  2  feet  high.  The  mounds  are  parallel,  and  40  feet  apart.  At 
the  oud  of  the  former  ia  a  slight  depression  for  20  feet,  and  then  another 
round  mound  18  feet  in  diameter,  which  has  a  tail  running  off  across 
the  road  and  into  the  woods  135  feet. 

On  the  property  of  Mr.  Hill,  adjoining  Mr.  Dodge  on  the  west,  are  a 
fetv  long  and  round  mounds,  not  very  well  defined,  however.  But  in 
the  lot  adjoining  Mr.  Dodge's  on  the  east  are  a  number  of  mounds  run- 
ning parallel  with  the  shore  of  the  lake,  and  still  very  distinct. 

I  made  two  excavations  in  No.  1,  one  in  the  center  of  the  tail,  as  ve 
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might  coll  it,  and  foand  oothing;  the  other  in  (he  circnlar  head  of  the 
monnd,  and  at  the  depth  of  less  than  two  feet  foand  the  badly-decayed 
skeleton  of  a  baman  being,  which  hod  evidently  been  placed  In  the 
monnd  long  after  its  construction,  as  the  earth  still  showed  signs  of 
having  been  disturbed,  and  the  remains  were  boried  much  oearer  the 
sorface  than  ta  nan^  in  monnd  bnriiJ  abont  here. 

About  one  foorth  of  a  mile  east  of  these  again,  on  the  property  of  Mr. 
J.  Bowen,  is  a  loog  monnd  at  right  angles  to  the  lake  shore,  and  100 
feet  in  length;  also  an  animal-shaped  mound  95  feet  long. 

Besides  these  there  are  circnlar  and  irregnlar  shaped  mounds  in  great 
abundance  on  Mr.  Bowen's  place,  several  of  which  have  been  opened, 
and,  so  far  as  I  can  learn,  nothing  of  interest  found  in  them.  And  this 
brings  us  again  to  the  land  of  Professor  Eenaston,  on  which  is  tbe 
beaver  monnd  and  com-fleld  above  spoken  of. 

Those  embrace  nearly  all  the  mounds  on  the  shores  of  Green  Lakej  all 
of  which  are  situated  at  its  eastern  end.  Many  of  them  have  been  opened, 
but  In  none  except  the  one  from  which  I  obtained  the  recent  skeleton 
have  relics  of  any  kind  been  found,  so  far  as  I  can  learn.  There  are 
still  a  few — twelve,  I  think — at  the  northern  and  western  end  of  the  lake, 
in  sections  3,  4,  9,  township  of  Dayton,  Oreen  Lake  County,  wbidi  we 
have  not  as  yet  found  opportonity  to  examine  carefuBy. 


VOVITDS  ITEiB  QUIirOT,  ILLTlTOtS,  Aim  IK  WISCOITSIir. 

By  WiixiAU  QUiBERT  AKDEB80X,  (/  Qtriiuyi  HI. 

In  the  vlciaity  of  Quincy,  III,  along  the  banks  of  the  Mississippi 
Biver,  there  arc  numbers  of  burial  mounds  of  unusual  size  and  beauty, 
made  with  wonderful  precision,  and  varying  in  height  from  6  to  30 
feet.  These  are  all  circular,  no  auimnl  monnds  being  foand  in  this 
neighborhood.  They  are  built  on  high  prominent  land  overlooking 
the  river,  while  on  the  opposite  side,  in  Missouri,  there  are  none.  Bx- 
cavatiouH  were  made  during  the  years  1875,  '7G,  and  '77,  and  over  fifty 
mounds  were  opened,  all  built  after  the  following  plan:  First,  the 
ground  was  trampled  down  firmly,  then  the  body  was  placed  in  its 
position ;  a  layer  of  fine  sand  was  thrown  over  the  body,  upon  which 
was  built  a  fire,  remains  of  which  are  now  found  in  the  shape  of  char- 
coal ;  over  this  were  three  8ucce»8ive  layers  of  gravel,  sand,  and  fino 
gravel  mixed  with  dirt.  In  smaller  mounds  there  arc  two  layers,  one 
of  dirt  aud  the  other  of  sand.  The  sand  corresponds  to  the  river  sand, 
and  was  brought  a  distance  of  three  miles.  S'ear  the  edge  of  the  mounds 
are  found  the  skeletons  of  Indians  who  were  buried  later  than  the  monnd- 
bnilders.  As  many  aa  thirty  skeletons  have  been  taken  from  one  mound. 
They  are  buried  without  any  apparent  system,  being  merely  thrown  in 
and  covered  up.    The  skulls  of  these  Indians  have  foreheads  averaging 
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aboat  half  ed  inch  in  lieifcht,  and  ia  comparisoa  with  the  skolls  fomid  id 
the  center  of  the  moaads  show  that  they  are  of  a  mach  lower  grade. 
The  bones  of  the  late  Indians  are  in  good  cooditioo  and  are  easily  lo- 
moved.  Scattered  tiirongb  the  monada  are  found  shells,  broken  pottery, 
and  flint.  In  some  oases  it  is  hard  to  say  whether  the  pottery  beloucs 
to  the  monnd-bnilders  or  the  late  Indians,  aa  it  is  fonud  with  both.  The 
shells  are  evidently  ftesh-water  species,  aud  are  brought  from  quite  a  dis- 
tance, as  they  are  not  found  in  t^is  Tiuinity.  When  found  they  are  white 
and  crumble  easily.  On  acconot  of  age  the  outside  has  fallen  oS,  thus 
leavingonly  thepearL  Alargeqnantityof flintisalsoscsttered  through 
the  mounds.  The  flint  is  of  no  particnlar  shape  and  is  broken  in 
small  pieces.  This  is,  however,  not  properly  flint,  but  chert.  One  ex- 
cavating flods  the  earth  very  compact  and  solid,  and  can  even  with  a 
pick  do  but  little  work.  Just  before  reaching  the  center  of  the  mouud 
the  remains  of  charcoal  are  foond  in  small  qoantities.  As  a  general  rule 
the  bodies  are  found  in  a  rude  coffin  which  can  hardly  be  called  a  sar- 
cophagus. This  coffin  is  made  of  mde  slabs  of  limestone,  which  is  found 
in  this  neighborhood  in  abundance.  The  slabs  were  at  one  time  fast- 
ened together  by  what  seems  to  be  a  cement.  The  whole  inside  of  the 
coffin  was  phtstered  with  the  same  kind  of  cement,  thus  making  it  for  a 
time  perfectly  tight.  The  body  was  placed  in  the  sarcophagus  with  its 
head  pointing  toward  the  east,  and  with  the  body  were  buried  a  few 
valuables,  such  as  necklaces,  pottery^  &c.  The  skeletons  of  small 
animals  resembling  sqnirrels  and  rabbits  have  also  been  found  buried 
with  the  bodies.  Urns  were  placed  at  the  head,  evidently  containing 
food  of  some  kind.  The  necklaces  were  made  of  pieces  of  shell  and 
the  claws  of  wolves.  Two  bodies  have  been  found  in  one  coffin  with 
their  heads  pointing  east  and  west.  These  coffins  when  found  are 
broken  and  fallen  to  pieces,  aud  the  bones  of  the  mound-builders  ore  so 
far  decayed  and  so  damp  that  to  remove  them  is  almost  an  impossibiUty. 
They  crush  when  any  weight  comes  in  contact  with  them,  but  on  being 
exposed  to  the  air  they  turn  white  and  become  hard.  The  weight  of 
one  of  these  coffins  is  about  1,700  pounds,  and  they  cannot  therefore  be 
removed. 

The  pottery  found  in  these  mounds  is  made  of  clay  and  rudely  deco- 
rated, but  contains  no  hieroglyphics.  The  vessels  hold  from  2  gills  to 
several  gaUons.  A  few  pipes  have  also  been  found.  Two  were  filled, 
bat  with  what  could  not  be  ascertained.  It  was  evidently  not  dirt. 
Qoita  a  number  of  pieces  of  wood  ai"e  found  in  the  mounds,  but  too  far 
decayed  to  be  removed.  From  one  mound  an  image  was  taken  weighing 
1^  pounds.  It  was  made  of  a  greenish  stone  resembling  granite,  nicely 
polished,  and  very  perfectly  made.  In  one  end  a  hole  was  bored,  through 
which  a  thong  or  string  was  passed,  evidently  for  the  purpose  of  sus- 
pending it  from  the  neck.  The  base  was  oval-shaped,  sloping  upward 
to  a  figure  which,  in  its  general  appearance,  resembled  a  lamb,  bat  whut 
it  was  intended  to  represent  is  difficult  to  say.    The  exact  nature  of  the 
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stone  waa  not  ascertained,  bnt  there  is  no  stone  in  these  regions  resem- 
bling it. 

In  none  of  these  excavations  have  copper  or  copper  implements  been 
fband.  Three  pieces  of  lead  have  been  dag  np,  weighing  6,  8,  and  11 
ounces  respectively.  The  lead  bad  no  special  shape,  but  had  evidently 
been  melted  and  thrown  into  the  mounds.  Lead  is  found  in  these  re- 
gions, but  not  in  abundance.  A  few  stone  adzes  and  flint  arrow-heads, 
&c.,  have  been  noeartbed.  lu  the  center  of  one  moand  a  body  was 
fonnd  in  a  sitting  postnre,  its  bead  resting  on  its  knees  fmd  the  hands 
clasped  around  the  ankles.  Around  the  body  was  a  limestone  box, 
which  had  fallen  to  pieces.  With  Uiis  body  were  boried  two  pipes  and 
a  qnaotity  of  broken  pottery. 

In  opening  the  mounds  one  thing  is  noticeable  in  regard  to  the  posi- 
tion of  the  skeletons.  ISome  of  them  have  been  fonnd  with  then:  feet 
lying  as  near  as  6  inches  from  the  head,  and  the  whole,  skeleton  in  a  dis- 
ordered condition.  Around  it  the  coffin  was  disturbed  in  a  similar  w<iy, 
the  stones  lying  Ibi  apart  In  several  cases  the  skeletons  and  the  cof- 
fins have  the  appearance  of  having  been  disturbed  by  a  movement  of  the 
earth. 

About  three  miles  north  of  Qniucy,  bnilt  upon  the  highest  of  a  range 
of  hills,  is  a  lookout  monnd.  The  tnmolos  Itself  is  about  15  feet  in  height, 
while  tJie  hill  is  over  300  feet  high.  This  is  the  highest  mound  in  this 
vicinity,  and  firom  the  top  one  can  obtain  a  view  for  nearly  18  miles 
around' 

■WISCONSIN  HOUNDS. 

Near  Madison,  Wis.,  there  are  hundreds  of  animal  monnds,  averaging 
about  3^  feet  in  height.  The  burial  monnds  are  very  low  and  poorly  made. 
Eight  of  these  have  been  opened,  and  all  without  exception  have  been 
built  in  the  same  way,  with  only  one  layer  of  earth,  and  that  a  large  layer 
of  simply  blaok  dirt.  The  earth  is  very  firm  and  hard,  making  the  work 
of  excavation  exceedingly  laborious.  These  mounds  are  about  4  feet 
high,  and  are  all  droular.  Skeletons  are  found  as  near  as  12  ot  13  inches 
from  the  surfhoe,  but  are  in  a  very  poor  condition  and  can  hardly  be 
removed. 

There  eoe  no  sarcophagi  or  coffins  of  any  description,  nor  were  the 
bodies  boried  as  most  of  the  bodies  of  the  regular  mound-bnilders  were. 
In  all  cases  the  head  points  toward  the  west.  On  the  foreheads  ot  two 
skeletons  there  were  found  two  stones  weighing  about  two  pounds  each. 
Pottery  is  found  buried  in  these  mounda,  rudely  decorated  and  generally 
broken.    One  vessel,  when  restored,  was  found  to  hold  about  a  gallon. 

From  one  mound  was  taken  a  large  day  platter  14  inches  in  diameter 
and  1  inch  in  thickness.  This  was  covered  with  charcoal,  and  the  ground 
around  it  for  a  radius  of  abont  8  iuches  had  the  appearance  of  baving 
been  bnmed.  Bnt  in  this  mound  there  were  no  skeletons,  only  some 
flint.    Abont  a  foot  under  the  surface  of  the  gronnd  was  found  a  layer 
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of  thick  gravel,  and  ander  this  simply  a  layer  of  sand,  a  cbwaoteristia 
of  the  gron&d  in  tbat  ricinity. 

These  moands  are  of  a  mnch  poorer  quality  thao  those- ftrther  sonth* 
On  Qie  largest  monad  visited,  near  the  center,  was  found  a  stomp  of  a 
tree  20  inches  in  diameter,  but  too  far  decayed  to  note  accurately  the 
annular  rings  (125  were  counted),  ^ear  the  edge  of  the  moond  stands 
a  tree  11  inches  in  diameter. 

Out  of  these  eight  moands  only  five  skeletons  were  taken.  Two  or 
three  whole  airow-heads  were  foond,  also  a  large  quantity  of  broken 
pottery. 

The  animal  mounds  represent  many  flgnrea,  which  were  probably  bat 
the  conceptions  of  the  builders.  In  man>'  cases  it  is  bard  to  tell  what 
they  represeut,  on  account  of  the  brush  and  trees  which  have  grown  over 
ttiem.  On  the  sloping  shores  of  Lake  Mendota  are  many  of  these  mounds, 
and  numiog  parallel  to  the  lake  are  ridges  about  260  feet  long,  fonuiog 
rude  steps. 

-  There  is  one  mound,  having  the  shape  of  a  bear,  60  feet  in  length  and 
about  3  feet  high.  Also,  a  snake  mound,  with  four  curves,  is  nodoeable. 
At  the  bead  of  the  mound  two  stones,  weigtiing  about  500  pounds  each, 
indicate  the  eyes. 

Mounds  made  to  represent  bears,  snakes,  alligators,  deer,  &c.,  are  very 
nnmerons. 


K0TI8  OV  SOKE  OF  THE  PIIITCIPU  XODIIOS  IN  THE  DEB  MOIRES  TALIET. 

Br  Sahubl  B.  Evakb,  0/  Othauea,  loua. 

The  opinion  held  by  some  writers  that  successive  peoples  are  attracted 
to  the  same  localities  and  baild  towns  on  the  ruins  of  those  of  their  pre- 
decessors holds  good  in  the  Des  Moines  Valley.  The  writer  has  passed 
almost  a  qnarter  of  a  centnry  in  this  region,  which  he  has  partially  ex- 
plored in  the  search  of  relics  of  the  unknown  race.  Who  the  mound- 
bnilders  were,  or  whence  they  came,  is  the  problem  we  wish  to  solve; 
and  in  the  narration  of  simple  facts  by  observers  at  different  points 
there  may  be  collected  a  mass  of  testimony  which  may  lead  to  clearing 
np  the  mystery.  It  has  been  my  privilege  to  examine 'rather  critically 
some  of  the  monnds  in  the  vicinity  of  Ottumwa,  Iowa,  the  exact  locations 
of  which  are  shown  in  the  diagram  on  the  next  page. 

In  the  group  known  as  the  SngfO'  Creek  moands  are  two  which  I  have 
personally  examined.  My  mode  of  examination  was  to  dig  a  trench  2 
feet  In  width,  beginning  at  the  outer  limit  of  the  base,  and  thence  to  the 
center,  digging  down  to  the  original  soil.  These  moands  measured  50 
feet  in  diameter  and  150  feet  in  circumference,  and  are  abont  3^  feet  in 
height.  In  Mound  No.  1  of  the  Sugar  Greek  group  I  found  nothing  but 
bits  of  charcoal  and  decomposed  ashes.  This  monnd  is  on  the  highest 
point  in  the  vicinity,  and  may  be  termed  for  convenience  a  mound  for 
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obserration,  as  it  overlooks  the  one  \yiag  north  of  it,  and  from  its  sum- 
mit the  Trawell  group  is  visible.  No.  2  of  the  Sugar  Greek  group  was 
also  examioed  and  a  few  bones  diecoveted.  It  is  60  feet  in  diameter  and 
ISO  feet  in  circumference,  and  has  growing  on  it  trees  over  one  foot  in 
diameter.  The  decayed  tcank  of  a  large  tree  was  found  lying  on  its 
summit.  A  few  bones  were  discovered  here,  inclnding  a  portion  of  the 
skull  bone,  which  was  bo  moch  decayed  as  to  fall  to  pieces  npon  exposnre 
to  the  ait.    l^o  implements,  not  even  broken  arrow-heads,  were  fonod 
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No.  1.  MoDnd  on  scotion  13.  township  72,  raaga  14. 

No.  2.  Od  Boctinn  31,  tonDsbip  Ti.  raaj^e  I'A;  koown  as  tho  Sanr  Creek  monndi. 

No*.  3  and  4.  Ou  uetionSU,  townaliipT^rKrige  13;  known  MtlMTmweU  and  StllM 
monniU,  reapeotively. 

Nos.  5  aod  fi.  On  MctiouB  7  and  6,  townahlp  71,  range  13 ;  known  aa  the  Yillago 
Creek  monnda. 

Scale  of  diagram:  FiT«-«ightha  of  an  inch  to  the  milo, 

here.  East  of  Mound  'So,  1,  and  one-foortfa  of  a  mile  distant,  the  re- 
mains of  aa  ancient  furnace  or  hearth  were  found,  and  in  the  vicinity  of 
the  hearth  a  nnmber  of  arrow-heads.  This  furnace  presented  the  ap- 
pearance of  great  age,  and  was  first  brought  to  my  notice  by  Gapt  W. 
n.  Kitteruian,  a  very  intelligent  observer  and  an  old  settler  in  the 
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Ticiuity,  who  woald  bare  known  of  it  long  before  had  it  berai  used  by 
the  whites  who  came  on  tiie  heels  of  the  departing  Indians. 

The  Trawell  group  has  only  been  partially  examined.  It  oonaiste  of 
three  nionnds,  of  abont  the  same  size  iHid  appearance  as  those  last  de- 
scribed, and  perhaps  of  the  same  character.  Ooe  of  them  was  opened  in 
1877  by  Mr.  Trawell,  who  obtained  &om  it  one  small  hatchet  of  greenstone. 
From  the  Trawell  gronp  the  Stiles  mounds  may  be  seen.  These,  aa 
indicated  by  tiie  diagram,  are  in  the  snborba  of  the  town  of  Ottnmwa,  and 
wereexauinedby  meinlS78;  nothing  of  importance  was  fonnd  in  them 
except  a  few  broken  arrow-heads,  a  small  hatchet  of  greenstone,  and 
some  small  bits  of  obsidian.  If  the  valley  and  the  intervening  ridges 
were  cleared  of  the  growing  young  timber,  one  group  of  the  Village 
Creek  mounds,  three  and  a  half  miles  away,  would  be  plain  to  view 
fh>m  the  Stiles  mounds.  In  the  fall  of  1877,  in  company  with  Mr. 
Richard  WiUiams  and  Mr.  A.  T.  Holly,  of  Ottnmwa,  I  examined  rather 
critically  three  of  the  Village  Ored£  mounds.  They  are  situated  as 
shown  in  the  sketch,  and  include  seven  or  eight  in  each  group.  The 
eastern  group  embraces  themounds  which  we  examined  with  tbemostcare. 
They  are  on  a  high  ridge  or  promontory  which  juts  oat  toward  the  river, 
presenting  a  view  of  the  valley  below  for  mOes  in  extent,  and  suggests  to 
the  observer  that  they  might  have  been  a  system  of  signal  stations,  com- 
municating by  the  way  of  the  Trawell  and  Stiles  groups  with  the  Sugar 
Creek  mounds  on  the  north  aide  of  the  river,  lliese  mounds  (the  Vil- 
lage Creek  gronp)  are  abont  150  feet  in  oircnmfereuce,  4  feet  high,  and 
150  feet  apart.  They  contain  evidences  of  flre,  and  under  the  follow- 
ing conditions :  after  temoving  about  1  foot  of  earth  we  discovered 
a  stratum,  about  2  inches  in  thickness,  of  decomposed  ashes,  small  bits 
of  charcoal,  and  what  appeared  to  be  calcined  bones.  Two  similar 
strata  of  ashes  and  charcoal  were  discovered  on  going  down  deeper 
into  the  mound,  each  occurring  at  intervals  of  abont  1  foot  It  is  im- 
portant to  note  that  these  strata  extended  to  the  outer  circumference  of 
the  moond,  indicating  that  successive  fires  had  been  kindled  covering 
the  entire  uppei'  sorfiace;  anbetances  were  reduced  to  ashes  and  then 
covered  witb  earth.  A  partial  examination  of  mounds  in  the  western 
section  of  the  same  group  was  made,  and  the  same  evidences  of  fire 
were  obtained.  White-oak  trees  16  inobes  in  diameter  were  found  grow- 
ing on  mounds  in  this  section,  and  stumps  of  decayed  trees  of  larger 
circumference  were  found  on  two  mounds  of  the  eastern  section. 

In  the  month  of  July,  1878,  in  company  with  Hon.  Bobert  Sloan 
and  D.  C.  Beaman,  esq.,  I  visited  the  Ely  Ford  mounds,  near  Keosanqna, 
in  Van  Buren  County.  I  here  present  a  sketch  of  the  ancient  works 
and  the  snrronndings. 

Ko.  1.  Shell-heap.  In  northeast  quarter  of  the  southeast  quarter  of 
section  3,  20  rods,  N.  55°  W.,  from  month  of  Ely's  Greek ;  20  feet  above 
river  bed;  40  feet  fix>m  water's  edge.    Large  quantities  of  fresh- water 
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shellH,  pieces  of  potteiy,  broken  arrow-heada,  bones  <Mf  aoimalB,  audi  aa 
deer,  wolf  or  dog  and  bear,  and  birds  of  varioos  kinds. 

Ko.  2.  Monud  la  aortbeaet  quarter  of  southeast  qnu-ter  of  section  3, 10 
rods,  N.,  60O  W. 

No.  2.  On  tdnff  point  100  feet  above  river  bed,  200  feet  ftom  water's 
edge;  timber,  large  white  oak  and  yonng  jack  oak.  In  this  moond 
foDud  humui  akoll  eattre  except  lower  jaw,  and  leg  bones;  <dso  fr^- 
ments  of  pottery.  Position  of  head  southeast,  2  &et  under  mound  snr- 
fooe. 

DuasiM  B. 


A  blnff  extends  ovtsr  sectloDB  2  and  3,  township  68,  noao  10. 
MotmiUon  aeotlonS  ftre  known  as  £l7  ford  inaaudsjftom  their  vioinity  to  crssk 
•nd  old  rord. 
The  square  on  ttrn  creek,  near  its  month,  Is  the  nhall-heap  Teforred  to  herein. 
The  stieam  mnning  thr  'Ugh  Pittsbnrg  la  Uheqneal  Creek, 
Scale:  Five-eighthaof  anmoh  to  themile. 

Ko.  3.  Half-moon-Bhaped  mound  15  rods,  IS.  65°  W,,  from  No.  2j  200 
fbet  from  watei's  edge;  found  thigh  bonea. 

No.  4.  Monnd  16  rods,  N,  45°  W.,£rom  So.  3.  No  discoveries  made 
except  small  piece  of  pottery. 

C.ooglc 
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No.  5.  Large  moand,  60  feet  in  diameter,  5  feet  6  inches  high;  in 
northwest  quarter  of  southwest  quarter  of  section  2,  30  rods,  S.  45°  E., 
from  moath  of  Ely's  Creek;  100  feet  above  river  bed;  20  rods  f^m 
water's  edge.  Decayed  white  oak  stomp,  24  inches  in  diameter,  on 
monnd  12  feet,  X.  10°  W.,  from  center.  Decayed  oak  stamp,  sixteea 
inches  in  diameter,  i  feet  from  center,  Fonnd  bnman  thigh  bone  by  the 
soath  side  of  stump  5  feet  below  snribce;  also  shells  (firesh  water)  and 
upper  arm  bone. 

The  following  are  the  measnrements  taken  of  the  skull  found  in  mound 
marked  No.  2;  Horizontal  circumference,  20  inches;  longitndinal  arc 
&om  nasal  depression  along  middle  line  of  sknll  to  occipitfd  tuberosity, 
13  inches;  transverse  measurement,  5  inches;  vertical  height,  3.7JJ 
inches;  longitudinal  measurement,  8  inches.  On  comparison  it  will  be 
found  that  this  sknll  resembles  in  some  pardcalars  the  celebrated  Nean- 
derthal or  cave  skull  of  Prussia.  It  was  found  badly  decayed,  and  was 
with  difficulty  removed. 

The  description  of  ancient  pottery  fonnd  near  the  mouth  of  Chequest 
Creek,  given  in  the  next  article,  will  also  answer  as  a  description  of  all 
the  pottery  mentioned  in  the  foregoing. 

Since  writing  the  above  I  have  explored  the  monuds  near  this  city  on 
the  grounds  of  General  J.  M.  Hederick,  which  are  iudicated  in  the  sketch 
north  of  the  city  of  Ottnmwa.  There  are  two  prominent  mounds,50  feet 
in  diameter,  situated  on  the  highest  point  in  this  vicinity;  of  which  the 
southern  one,  which  we  shall  denominate  No.  1,  was  rather  critically  ex- 
amined. A  shaft  6  feet  in  length  and  i  feet  wide  was  sunk  in  the  center, 
revealing  nothing  of  interest  to  the  ordinary  observer;  but  the  mere  feet 
that  few  relics  were  found  makes  the  monnd  mystery  still  more  profound. 
The  material  of  which  the  mound  was  composed  was  foreign  to  the  snr- 
ronndings,  and  bad  been  carried  there.  Beyond  a  few  chips  of  flint 
nothiug  was  found  in  it.  It  is  of  interest  to  note  that  signals  could  have 
been  established  between  this  mound  and  those  heretofore  described. 

My  attention  had  been  iVequ^tly  called  to  the  presence  of  numerons 
mounds  in  the  vicinity  of  Eldon,  in  Washington  township,  in  thiK  county. 
They  were  on  the  river-bottom,  and  I  attached  no  importance  to  them 
ftom  the  fact  that  they  were  so  situated.  I  could  not  believe  that  they 
were  ancient  works,  as  my  experience  had  led  me  to  believe  that  the 
mound-builders  proper  always  selected  the  highest  points  for  the  erec- 
tion of  their  tumuli.  Bat  I  was  prevailed  upon  to  make  an  examination, 
and  during  the  month  of  November,  1878,  surveyed  and  examined  them. 
On  the  farm  of  Saul  Hearn,  one  and  a  half  miles  east  of  Eldon,  on  a 
level  piece  of  ground  of  forty  acres,  now  used  as  a  sheep  pasture,  are 
three  lines  of  mounds  ranging  east  and  west  and  varying  in  size  from 
10  feet  to  50  feet  in  diamet«r.  There  are  fifteen  of  them,  five  in  each 
range,  and  the  ranges  about  80  yards  apart.  They  are  composed  of 
loose  sand  and  mold,  and  tbiee  of  them  contained  human  long  bones,  bnt 
no  skulls  were  found.    They  vary  in  height  from  1^  to  3}  feet.    So  sooa 
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as  I  throat  the  epade  into  one  of  them  my  saspicions  were  coDflrmed 
that  they  were  Dot  aocient,  and  my  interest  in  them  coirespondiDgly  de- 
creased. I  knew  that  I  was  on  the  old  camping-ground  of  Black  Hawk, 
and  after  examining  the  principal  one  rather  critically  I  left  the  laborers, 
with  infitmctions  to  them  to  open  one  of  the  smaller  ones,  imd  made  a 
visit  to  the  home  of  Mr.  James  Jordan,  an  old  Indian  trader,  who  lives 
two  miles  below  on  the  same  farm  he  has  occnpied  for  nearly  half  a  cen- 
toiy.  Hr.  Jordan  was  intimately  acquainted  with  Black  Hawk;  was 
his  chosen  fHend  and  companion,  and  fhim  that  distingnished  chieftain 
learned  tliat  these  monnds  were  the  bnrial  places  of  the  slain  Omahas, 
whom  he  (Blaok  Hawk)  had  snrprised  and  defeated  in  battle  soon  after 
hlH  expulsion  fcom  Illinois.  I  particularly  inquired  of  Mr.  Jordan  if  be 
had  ever  talked  with  Black  Hawk  and  other  Indians  about  the  mounds 
on  the  hills.  He  told  me  that  he  had,  and  that  they  had  no  knowledge 
of  them;  that  they  regarded  them  with  awe  and  tuperatition  and  as 
having  been  made  by  people  long  ago  and  beyoiid  any  of  their  trad!- 
tiona.  Investagations  of  bill  moand3  made  the  next  day  after  talking 
with  Mr.  Jordan  convinced  me  more  fblly  of  the  antiquity  of  these 
works  and  with  the  idea  that  they  were  not  made  by  aay  modem  tribe 
of  Indians.  In  returning  to  Ottumwa  I  stopped  at  Glifflond,  a  sta- 
tioD  on  the  Des  Uoines  TaUey  Bailroad,  six  miles  distant  f^om  this  city. 
On  the  highest  point,  and  in  view  of  the  Tillage  Creek  monnds,  on  the 
opposite  side  of  the  Des  Moines  Biver,  I  discoveicd  three  monnds  about 
forty  yairda  apart  lying  in  a  range  east  and  west^  The  eastern  mound 
I  excavated)  discovering  that  it  was  composed  of  nearly  the  same  mate* 
rial  as  the  Tillage  Creek  mounds,  viz,  ashes  and  clay  intermingled. 
These  mounds  are  60  feet  in  diameter  and  nearly  1  feet  high.  I  found 
in  the  eastern  mound  several  small  stones  of  magnesian  limestone,  yel- 
low and  red  sandstone,  a  few  pieces  of  flint,  and  all  showing  nnmistok. 
able  evidences  of  having  been  exposed  to  considerable  heal.  There 
were  no  bones,  bat  indistinct  traces  of  bone  material  reduced  to  a  gray 
pulpy  mass.  It  is  a  noteworthy  fact  that  after  digging  down  one  foot  I 
found  the  interior  material  dry,  very  hard,  and  compact;  so  dry  was  the 
material  that  it  seemed  there  was  not  a  particle  of  moistnre.  Beneath 
this  and  at  the  bottom  of  the  monnd,  and  where  the  snrface  should  have 
been,  I  foand  no  traces  of  soil,  but  wet  clay  which  seemingly  had  never 
been  disturbed. 


COHFOSITIOK  or  AtroiEin'  FOTTEBI  FOUHD  ITBAB  THE  KOUTHOF  CHUtVEST 

CBBEK,  AT  PITTSBUBeH,  OK  THE  DES  MOISEB  BIVEB- 

Bt  BoBEtrr  H.  asd  Chablbb  L.  Dahlbero. 

The  pieces  of  pottery  found  are  composed  of  clay  and  sand  mixed 

with  small  pebbles,  forming  a  cement  which  appears  to  be  baked  rather 

than  burned.    The  most  of  the  pieces  found  show  that  the  heat  applied 

in  its  eonstmctiou  was  not  sufficient  to  melt  the  sand  or  pebbles,  or  in 

ogle 
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any  way  affect  their  original  condition.  "So  glazing  appears  on  th«  pot- 
tery, and  yet  it  is  of  a  hard,  firm,  and  durable  Babatance  which  it  im- 
penioQS  to  water.  One  piece  of  pottery  is  about  four  inches  square, 
but  of  an  irregular  shape.  At  one  point  it  ia  shown  to  be  a  part  of  tiie 
top  of  a  wide-montlied  vessel,  evidently  abont  two  inches  lees  in  diam- 
eter at  the  neck  than  at  tho  top.  Judging  fixnn  the  arc  described  by  the 
piece  in  question,  the  neck  of  the  vessel  mnst  have  been  at  least  18 
inches  in  diameter.  This  piece  also  shows  attempts  at  omameutatioD, 
having  a  horizontal  row  of  dots  or  beads  about  an  inch  and  a  half  from 
the  top  of  the  vessel ;  these  have  the  appearance  of  being  made  t^ 
punctures  fh>m  the  inside  ol' the  vessel,  and  areabont  half  an  inch  apart, 
or  seven-eighths  from  center  to  center.  Thereare  also  parallel  lines  run- 
ning about  it  horizontally  about  half  an  inch  apart,  which  have  evidently 
been  made  by  some  blnnt  instrument  about  one-eighth  of  an  inch  sqntfe 
pressed  into  the  clay,  leaving  tittle  ridges  between  each  impression  of 
the  instrument  that  would  average  about  one-sixteenth  of  on  inch 
thick.  There  are  a  number  of  small  pieces;  one  showing  distinctly 
the  neck,  and  rim  of  the  vessel  above.it,  to  be  quite  flaring  j  bat  thia 
rim  does  not  show  entire.  The  rim  is  ornamented  by  diwnoud-shaped 
figures,  made  by  lines  crossing  each  other,  which  lines  are  formed  very 
much  like  the  parallel  lines  iu  the  larger  piece.  Another  piece  shows  par- 
allel lines.  One  small  piece  is  corrugated  as  the  Ely  Ford  pottery,  and 
shows  distinctly  the  application  of  heat  sufficient  to  taee  the  silex  in  the 
composition  of  the  pottery,  making  it  a  very  hard  and  firm  substance; 
this  piece  is  thinner  than  the  baked  pieces.  Another  piece  shows  bead 
-work  distinctly  about  an  incli  fh>m  the  top  of  the  vessel;  the  body  of 
the  vessel  ornamented  with  parallel  lines  mnning  at  right  angles  with 
the  top  of  the  vessel,  made  as  in  the  first  piece  described,  and  the  top 
itself  ornamented  in  the  way  our  mothers  ornamented  the  edge  of  a  pie. 
Sever^  other  pieces  show  the  application  of  heat  sufflcieat  to  ftise  the 
silez  used  in  their  composition. 

Several  pieces,  incltiding  the  larger  one  described  above,  show  on  the 
edges  glittering  particles  which  appear  to  be  small  pieces  of  isinglass. 
This  pottery  was  nearly  all  found  on  the  suri^tce  of  the  ground,  having 
been  washed  out  by  the  action  of  the  water.  In  the  river  bank  in  &ont 
of  the  village  is  also  a  bed  of  ashes  and  charcoal  about  3  inches  ia  depth 
and  about  2  feet  from  the  sur&ce  of  the  ground. 


PRSH18T0RIC  ETIBBTtCES  IV  HlSSOrBI. 

Bt  O.  C.  BBOjU>nBAD. 

In  many  portious  of  the  State  of  Missouri  we  find  evidences  of  the 

existence,  in  years  long  past,  of  a  now  extinct  race,  in  the  form  of  rook 

vaults,  eart^h  mounds,  stone  axes,  flint  arrow  and  spear'  heads,  and  bones. 

In  Pike  County  my  attention  was  directed  to  an  ancient  walled  burial 
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place  Edtiiated  on  the  sammit  of  a  ridge  360  feet  in  height,  which  rises 
OD  the  north  side  of  Salt  Biver,  in  the  southeast  quarter  of  section  11, 
township  55,  range  3  west.  The  walls  were  constmcted  of  rough  lime- 
stone ti^en  from  the  subjacent  strata  of  the  bill,  and  they  inchraed  two 
vaalts,  each  9  feet  square,  and  from  2  to  3  feet  in  height.  The  vaults 
were  not  exactly  in  the  same  line,  but  varied  abont  5°.  Some  o£  the 
stones  had  been  removed  and  carried  off.  I  saw  only  a  few  fragments 
of  haman  bones,  but  was  informed  that  other  aud  very  large  bones  had 
been  found.    The  annexed  sketch  exhibits  the  form  and  relative  position 


of  the  two  vaults,  with  their  dimensions  in  feet  marked  thereon.  They 
appear  to  have  been  originally  built  with  a  step  on  the  outer  face,  as 
shown  at  B.  The  outer  portion  of  Uie  wall  hes  partly  tumbled  as  if 
pulled  dowa.  Other  similar  burial  places  have  existed  in  the  county, 
lint  at  present  their  sites  only  remain,  the  stones  having  been  nsed  for 
building  purposes. 

Beck's  Gazetteer  of  Missouri,  published  in  1823,  on  pages  305  and  306, 
mentions  curious  ancient  rock  works  two  miles  southwest  of  Louisiana,  on 
the  bluffs  of  Koix  Creek.  He  describes  them  as  having  been  built  with 
great  regularity  on  the  top  of  a  high  bloQ'  of  the  creek.  As  this  book 
is  now  out  of  print  and  hut  few  copies  can  bo  found,  I  thought  it  but 
proper  to  notice  the  account.  I  would  add  also  that  I  have  beard  old 
citizens  speak  of  these  now  demolished  walls.  The  figure  I  copy  &om 
Beck.    All  the  walls  were  of  rough  stone. 

E  is  a  chamber,  3  feet  wide,  which  was  probably  arched  the  whole 
way,  as  portions  of  the  arch  still  remained.  It  was  made  as  repre- 
sented in  Fig.  7,  aud  was  probably  about  6  feet  above  the  ground.  In 
F,  a  similar  chamber,  a  portion  of  the  arch  was  still  remaining.  H  was 
a  larf^er  room  with  two  entrances,  I  and  K.  The  walls  of  this  itram  were 
partly  remaining,  from  3  to  5  feet  high.  Trees  2  feet  in  diameter  were 
growing  on  the  inside.  Fig.  6  was  a  similar  structure  80  rods  due  east,  . 
with  two  rectangular  closed  chambers  and  an  oval  chamber  having  no 
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oommanication  with  the  others.    A  few  human  bones  were  fbnud  in  O, 
but  that  does  not  determine  it  to  be  a  pUtce  of  sepnltore. 

Id  MontfTomery  Conntiy,  on  the  bln^  of  Prairie  Fork,  near  its  month, 
in  the  southeast  quarter  of  section  9,  township  47,  range  6  west,  there 


AncierU  WWks  an.  J^four  Cr., 
Pike  Co..  Mo. 


i»jt. 


Fl«,7. 


are  remains  of  a  rimOar  waHed  burial  place  to  that  on  Salt  Biver,  Pike 
County.  The  walled  space  is  10  feet  square,  and  the  walls  wei«  2  feet 
high  when  I  saw  them  in  18S9.  A  few  pieces  of  homan  bones  were 
found. 

HOTTRDS  or  OLA.T  COUNXT,  HISSOTJBI. 

Mr.  M.  P.  West,  of  Kansas  City,  has  enamerated  about  twenty-flve 
mounds  situated  near  the  boundary  liue  of  Platte  and  Clay  Counties, 
Missouri,  located  on  the  highest  points  of  the  Missouri  Blufi^,  most  of 
tbem  containiag  concealed  rock  vaults,  generally  directed  north  and 
south. 

In  the  summer  of  1878,  in  company  with  members  of  the  Kansas  City 
Academy  of  Science  and  the  Kansas  State  Academy  of  Science,  I  spent 
a  day  in  exploring  certain  of  these  mounds,  which  were  found  to  be 
located  on  the  tops  of  the  higher  blufEs,  2S0  feet  above  the  Missouri  botr 
toms,  Irom  which  there  is  a  fine  view  of  the  river  above,  below,  and 
across.  We  noted  seven  mounds,  as  represented  in  the  annexed  sketch, 
Fig.  a 

Three  of  these  (1,  2,  and  3)  form  a  nearly  equilateral  triangle,  and 
are  about  40  to  45  feet  apart.  Externally  they  seemed  to  be  nicely 
rounded  earth  mounds,  but  digging  into  .them  each  disclosed  regularly- 
built  walls  about  3  feet  high,  exactly  at  right  angles  to  each  other,  uid 
inclosing  a  space  7  feet  9  inches  square.  The  walls  were  constnicted 
of  thin  even  layers  of  limestone  laid  flat  upon  each  other,  and  built 
up  with  a  regular,  perpendicular  face,  in  fact  much  more  true  to 
'  the  line  tlian  many  so-called  masons  would  place  them.    The  ciTpts 
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appealed  to  liave  been  built  above  ground,  the  atone  baring  been 
bome  up  the  hill  not  leaa  than  a  quarter  or  perhaps  a  half  mile,  and 
from  a  location  at  least  100  feet  lower.    The  rock  in  its  origiual  beds 


is  not  found  above  160  feet  fh>m  tbe  base  of  the  bill,  the  bill  above 
bein?  covered  with  loeaa  clays  aapporting  a  growth  of  large  trees. 
Both  of  the  mounds  1  and  3  contained  human  bones.  In  No.  3  several 
sknlls  and  one  good  skeleton  were  found,  to- 
gether with  Iragmenta  of  others.  With  tbe  ex- 
ception of  tbis  one  skeleton  all  seemed  to  have 
been  bailed  in  a  sitting  i>08tnre,  or  with  knees 
bait,  the  hands  close  to  or  resting  on  tbe  knees. 


Fio.  9. 


Fio.  10; 


The  bones,  from  long  decay,  conld  with  difBcnlty  be  removed.  This 
vault  had  an  entranee  3  feet  wide  opposite  the  eastern  side,  as  repre- 
sentMl  in  Mg.  9, 

The  vault  in  mound  "So.  2  contained  a  Isxge  quantity  of  charcoal,  with 
fragmen  ts  of  charred  bones,  and  mnch  of  tbe  clay  was  reddened  by  burn- 
ing.   This  was  evidently  a  cremation  vault, 

Tbe  vault  of  Mound  Ko.  1  is  similar  in  shape  and  contents  to  that  of  Ko. 
2,  but  had  been  previously  excavated  and  partly  filled  np.  Tbe  vaults 
in  each  of  the  mounds  1, 2,  and  3,  had  entrances  or  openings  in  the  wall 
3  feet  wide,  extending  to  tbe  bottom  of  the  wall.  Tbe  sknlls  contained 
full  sets  of  sound  t«etb  worn  off  smoothly. 

Mound  Ko.  4,  the  largest,  is  about  5  feet  blgh  and  40  feet  in  diameter, . 
and  is  boilt  entfrely  of  earth.  Excavations  revealed  one  black  flint  speat- 
S.M18.64 W  C'uHlglc 
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point,  a  little  charcoal,  and  a  fragment  of  ochre.   The  atnmp  of  an  oak  3 
feet  in  diameter  etood  on  the  side  of  the  moaod,  tiie  tnink  having  been 
broken  oft"  apparently  many  years  ago. 
On  Moand  No.  5  there  stood  a  red-oak  stamp,  which  shoved  200  rings 

of  RTOWth. 

Monnd  No.  6  was  similar  to  1  and  2,  and  contained  a  concealed  vaolt 
7  feet  9  inches  square,  bnt  without  an  entrance.  Eight  hnmao  skolls  were 
obtained  from  this  vanU,  but  nocomplete  skeleton,  although  some  pieces 
of  bones  were  eshnmed  in  a  fair  state  of  preservation.  In  digging 
Into  this  vault  a  few  flags  of  limestone  were  fbnnd  a  few  inches  below 
the  Borfece.  Eighteen  inches  below  was  another  fragmentary  roof  of 
limestone,  beneath  which  Skulls  and  portions  of  vertebne  were  disdosed. 
The  flagstones  were  not  regularly  arranged  nor  quite  close  to  each  other, 
but  only  a  few  appeared  to  have  been  placed  above  the  bones  and  then 
earth  was  heaped  upon  them.  Some  fragments  of  flagstones  were  also 
found  in  Ko.  2,  perhaps  the  remains  of  a  former  roof. 

The  bones  in  the  several  monnds,  op  rather  vaults,  were  generally  soft, 
and  as  easily  cut  through  with  the  spade  as  the  earth  itself  j  but  some 
of  them  were  firm.  A  few  of  the  bones  had  been  gnawed,  probably 
by  rodents,  and  do  not  f^umish  as  some  might  say,  evidences  of  ofurni- 
balism. 

JOHTTBOH  OOUITTT  MOUHUS. 

These  I  have  not  seen.  They  are  located  on  the  bluffs  of  Blackwater 
Elver,  and  are  described  as  being  very  similar  to  those  of  Olay  County, 
but  of  larger  dimensions,  with  vaults  built  of  stone,  and  having  lids  of 
the  same  kind  of  material,  the  whole  covered  over  with  earth  so  as  to 
present  the  contour  of  large  rounded  mounds.  Some  pottery  and  flint 
implements  have  been  obtained  &om  them. 

Ancient  mounds  or  graves  are  found  on  the  tops  of  the  bluffo  of  all 
tbe:prtocipal  streams  of  the  Missouri.  I  have  noticed  them  on  the  Mis- 
sissippi at  various  places;  on  the  Missouri,  ftom  Saint  Charles  County 
to  Holt  County }  on  the  Osage,  the  Gasconade,  the  Sac,  and  Shoal  Creek, 
and  along  other  smaller  streams.  They  are  generally  built  of  earth, 
being  often  constructed  of  stones  arranged  in  a  circle,  their  tops  inclined 
towards  the  center,  with  earth  heaped  on  the  outer  side.  When  rocks 
abound  and  earth  is  not  easily  obtained,  I  have  observed  them  con- 
structed solely  of  stones  piled  in  a  rongh  circular  moood  on  the  hill- 
top. 

Bock  mounds  have  been  observed  on  the  snmmits  of  the  highest  bla&, 
wherethe  material  had  to  be  carried  up  60  or  75  feet  above  the  ledges. 

It  is  but  rarely  that  a  single  monnd  is  found  at  a  place,  but  there  are 
generally,  several ;  three  or  four,  or  even  a  dozen,  may  be  found  arranged 
in  a  line,  with  their  bases  contiguops. 

Theearthmoands  arc  generally  circular,  JVom  15  to  40  feet  in  diameter 
and  from  3  to  0  feet  high,  and  are  often  found  with  large  trees  growing 
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upon  them.  When  dag  into,  they  disclose  bones,  and  sometimes  weapons 
or  trinkets. 

On  Spencer's  Creek,  Balls  Connty,  near  Fisbei's  Cave,  are  moonds  7 
feet  high  and  40  feet  in  diameter,  with  trees  2j  feet  in  diuneter  grow- 
ing Qpon  them.  From  this  place,  I  was  informed  by  Mr.  Fisher, 
mounds  can  be  traced  in  nearly  a  direct  line  to  the  mouth  of  Peuo 
Creek,  6  miles  ofE^  none  of  them  being  over  300  yards  apart,  excepting 
across  the  bottom-lands,  for  they  were  all  bailt  on  high  ground.  These 
are  chiefly  built  of  stones  set  on  edge,  sloping  oniward,  and  covered  with 
about  2  feet  of  earth.  Mr.  F.  also  informed  me  that  bones  of  men  of 
largo  frame  had  l>een  found  there,  buried  with  their  feet  to  the  east  and 
head  to  the  west,  the  grave  ronghly  arched  over  with  rock. 

On  the  west  side  of  Cedar  Creek,  on  Missonri  Blnffs,  Boone  Connty, 
are  sis  mounds  arranged  neariy  in  a  line  and  closely  touching,  three  of 
them  in  s  line  N.  <HP  E.,  the  others  N.  65<3  E.  They  are  ttom  20  to  30 
feet  in  diameter,  and  from  i  to  7}  feet  high,  all  circular.  On  them  were 
growing  sugar  tr^es  from  1  to  2^  feet  in  diameter. 

A  mile  east,  on  the  top  of  a  bluff  206  feet  high,  is  another  mound,  8 
feet  high,  hearing  a  white-oak  tree  2^  feet  in  diameter. 

Five  miles  east,  also  on  the  top  of  a  high  bluff,  is  another  monnd,  8 
feet  high,  with  a  Spanish  oak  2  feet  in  diameter  growing  upon  it. 

On  the  bluffs  of  Crows  FOTk,  in  Callaway  Connty,  are  mounds  with 
whit&oak  trees  2  feet  in  diameter  growing  upon  them. 

On  Aux  Vases  Blnffo,  in  the  same  county,  are  many  mounds  yet  on- 
opened,  and  on  Little  Aux  Vases  Bluffs,  near  the  Missonri  bottoms,  are 
mounds  3  to  4  feet  high,  bearing  N.  C">o  W.;  two  of  them  with  white- 
oak  trees  3  feet  in  diameter  growing  upon  them. 

On  Middle  Aux  Vases  and  Mitssonri  Bluffs  we  observed  a  mound 
6  feet  high,  with  a  black  oak  2  feet  in  diameter  growing  npon  it.  One 
mile  east  and  on  Missouri  Bluffs,  are  three  mounds  in  a  line,  N.  63o  E., 
built  of  stones  and  covered  with  earth.  Sometimes,  though  rarely, 
flint  arrow-heads  have  been  found  in  these  mounds,  and  at  Saint 
Auberts,  Osage  County,  a  pipe  and  stone-beads  were  obtained. 

But  monuds  are  sometimes  found  on  lower  ground,  though  not  on  low 
bottoms.  They  are  then  often  much  larger  than  tbose  above  named. 
One  at  Ashburo's,  near  the  Mississippi  Biver,  in  the  northeast  part  of 
Pike  County,  is  6  feet  high,  and  50  feet  in  diameter.  Another,  nnopened 
in  1858,  two  miles  west  of  C&te  Sans  Dessein,  Callaway  County,  is 
represented  in  Pig.  11. 

In  Franklin  County,  on  the  "  flat  "west  of  Berger  Station,  Pacific  Bail- 
road,  are  two  moands,  each  about  400  by  200  feet  and  13  feet  high, 
formed  of  dark  clay.  The  excavation  indicated  a  curved  line  of  stratifica- 
tion parall^  to  the  surface,  showing  that  the  earth  had  been  regulai'ly  laid 
up  and  packed  J  and  pursuing  the  same  line  was  a  stratum  of  calcareous 
concretions  resembling  those  sometimes  found  in  the  "  bluff"  formation. 
The  railroad  excavations  cut  through  these  mounds,  and  6  feet  below 
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the  surface  of  one,  a  pipe  and  earthen  pot  were  fottnd.  The  pipewaa  made 
of  a,  soft  stone  of  a  light-red  color,  and  the  eai  then  vessel  apparently  bad 
been  partially  baked.  It  was  If  inches  in  diameter  on  the  inside,  J 
inch  thick,  2^  inches  deep,  and  2J  inches  in  greatest  diameter,  outside 
measurement.  The  bottom  was  |  of  an  inch  in  thickness.  Aronnd  the 
top  were  notches  or  tubercles  i  inch  long,  and  extending  around  the 
vessel  was  a  punctured  band  having  a  hieroglyphic  apppearance. 


Mawnd  tw(Mind-a-hd!f  miles  W.  of 
Cote  Sans  Dessein,  CaUoway  Co.,  Mo. 


In  Saline  County,  Missonri,  four  miles  southwest  of  Miami,  I  visited, 
in  1872,  an  interestinK  locality,  showing  ancient  earthworks,  walla,  and 
ditches  on  high  ground  in  a  dense  wood.  The  outline  was  somewhat  of 
a  circular  shape,  though  quite  irregular,  caused  by  ravines  breaking  off 
near  the  outer  rim,  the  walls  being  le-entrant  at  snch  places.  The  in- 
closed space  is  about  40  acres,  around  which  there  partly  extended  three 
ridges  and  two  valleys,  or  rather  depressions,  where  at  one  time  existed 
deep  ditches.  We  have  first  a  ridge  8  feet  wide  and  3  feet  high,  then  a 
ditch  6  feet  wide  and  3  feet  deep,  then  a  ridge  8  feet  wide  and  3  feet 
high,  then  a  ditch  10  feet  wide  and  3  feet  deep,  and  lastly  a  ridge  10 
feet  wide  and  1^  feet  high.  The  ridges  were  apparently  entirely  formed 
of  earth  dug  from  the  ditches,  and  two  of  them  extended  entirely  aronnd 
the  space.  No  rocks  appeared  near  by  or  in  the  inclosure.  Btack-oak 
trees  3  to  6  feet  in  diameter  were  growing  over  the  walls,  ditches,  and 
inner  area,  and  the  whole  surface  was  covered  with  a  dense  and  luxu- 
riant growth  of  bushes,  vines,  and  trees.  The  ridges  had  certainly  beea 
at  onetime  much  higher,  and  the  ditches  much  deeper.  This  overlooked 
the  well-known  Petite  Osage  plains  on  the  west,  celebrated  for  their 
beanty  and  fertiUty. 


Flint  arrow  and  spear  points  are  found  throughout  Missouri.    In  the 
timbered  districts  they  seem  to  be  more  abundant  than  elsewhere.   They 
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&re  geDerall;  mode  of  flint  foand  in  the  oeighborbuod.  In  Western  Mia- 
fioori  we  find  them  of  black  and  of  flesh-colored  flint,  the  latter  obtained 
from  coal-meaaore  rocks ;  in  Central  and  Southern  Missonii  they  are 
chiefly  of  white  chert  from  the  magnesian  limestone  series.  In  MwUsoa 
County  I  have  found  them  of  porphyry.  Hatchets  are  rarely  found,  bat 
are  almost  invariably  of  syenite — a  few  have  been  found  made  of  red 
hematite.    Disks  or  shallow  mortars  are  generally  made  of  ^enite. 

On  the  Moreau,  in  Cole  County,  I  found  a  number  of  flint  imptementa 
of  varioas  sizes  and  workmanship,  some  quite  re^larly  and  cai^fiilly 
made,  others  from  which  but  few  chips  had  been  taken,  thus  showing 
the  various  stages  of  workmanship.  It  ia  very  probable  that  this  was  a 
place  where  the  natives  resorted  to  make  their  arrow-heads,  as  the  proper 
flint  is  abundant  in  the  neighborhood.  At  another  place  in  Morgan 
County  I  also  obtained  flint  implements  in  all  stages  of  workmanship. 

Some  years  ago  Mr.  B.  B.  Holland,  of  Bear  Creek,  Montgomery 
County,  plowed  up  a  deposit  of  flint  implements  all  set  oo  their  edges 
and  arranged  in  a  small  circle,  and  buried  about  a  foot  beneath  the  sur- 
face of  the  ground.  They  were  aboat  2  inches  long,  with  sharp  edges 
and  a  heart-shaped  point. 

An  article  of  the  disk  variety  from  Morgan  County  deserves  mention. 
It  is  nearly  cubical,  being  about  2  inches  square,  with  comers  and  edges 
rounded  oflj  and  a  shallow  depression  on  one  aide,  from  which  circum- 
stance it  is  probable  that  it  was  used  for  pounding  medicine.  It  is  of 
hard  syenite  and  smoothly  polished. 

Stone  clubs  are  sometimes  found.  I  have  seen  one  &om  Henry 
Coun^,  of  red  qoaitzite,  that  would  weigh  8  to  10  pounds. 

Flint  implements  are  often  found  on  hill  slopes  where  the  bloff  forma- 
tion is  deep,  but  I  cannot  certainly  say  that  I  have  found  them  in  the 
bluff,  though  some  observers  positively  report  having  found  tiiem  in  an 
undisturbed  position  in  the  blufL 

HUMAN  FOOT  PBINT8. 

Some  of  US  have  seen  the  sculptured  foot-print  in  possession  of  Mr. 
Mepbam,  of  Saint  Louis.  It  is  cut  in  maguesian  limestone  from  De 
Soto,  Jefferson  County.  There  is  another  in  {wssession  of  the  Suiith- 
Bouian  Institution  at  Washington  City,  presented  by  Mr.  John  P.  Jones, 
of  Keytesville,  Mo.,  who  obtained  it  from  Gasconade  County. 

Another  and  more  remarkable  one  is  noticed  by  H.  B.  Schoolcraft,  in 
Traveb*  in  Missouri  in  1821.  In  chapter  viii  he  speaks  of  seeing  in  pos- 
session of  Mr.  Bappe,  at  Harmony,  Ind.,  a  stone  with  sculptured  impres- 
sions of  two  human  feet.  This  stone  had  been  obtained  &om  Saint  Iiouis 
by  Mr.  Bappe  and  carried  thence  to  Harmony.  Schoolcraft  thought  tho 
tracks  represented  those  of  a  man  in  an  erect  position,  with  tiie  left  foot 
a  little  advanced  and  the  heels  drawn  in.  The  distance  between  the 
heels  measured  6^  Inches,  and  between  the  extremities  of  the  toes  13J, 
the  toes  being  spread  and  the  foot  flattened.    From  tliis  circumstance 
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Mr.  Schoolcraft  thought  they  might  belong  to  a  race  aoterior  to  the 
present  Indians,  or  to  a  race  nnacqaaiuted  with  the  method  of  tanning 
akina.  The  outlines  of  the  muscles  of  the  feet  were  represented  with 
great  accnracy,  hence  Mr.  Schoolcraft  seemed  to  incline  to  the  belief  that 
they  were  impressions.  The  length  of  each  foot  was  lOJ  inches,  the 
breadth  across  the  toes  at  right  angles  to  the  former  line  4  inches,  and 
the  greatest  spread  of  toes  4^  inches,  diminishing  to  2}  inches  at  the 
heel.  Directly  in  firont  of  the  prints  and  approaching  within  a  few 
inches  of  the  left  foot  is  a  well  impressed  and  deep  mark,  having  some 
resemblance  to  a  scroll,  whose  greatest  length  is  2  feet  7  inches  and 
greatest  breadth  12}  inches.  Mr.  Schooloralt  addressed  a  letter  to  the 
Hon.  Thomas  H.  ^nton  in  regard  to  the  foot-marks  and  received  an 
answer,  which  I  copy,  as  follows : 

"Washington  Citt,  April  29, 1822. 

"  Sib  :  Tonrs  of  the  27th  was  received  yesterday.  The  prints  of  the 
hnmanfeet  which  yon  mention  I  have  seen  hundreds  of  times.  They 
were  on  the  ancovered  limestone  rock  in  front  of  the  town  of  Saint 
Lonis.  The  prints  were  seen  when  the  country  was  first  settled,  and 
had  the  same  appearance  then  as  now.  Xo  tradition  can  tell  anything 
about  them.  They  look  as  oM  as  the  rock.  They  have  the  same  fine 
polish  which  the  attrition  of  the  eand  and  water  have  made  upon  the 
rest  of  the  rock  which  is  exposed  to  their  action.  I  have  examined  them 
often  with  great  attention.  They  are  not  handsome,  but  exquisitely 
natural,  both  in  the  form  and  position — spread-toed,  and  were  of  course 
anterior  to  the  use  of  narrow  shoes.  I  do  not  think  them  'impressions,* 
but  the  work  of  hands,  and  refer  their  existence  to  the  age  of  the 
mounds  upon  the  American  bottom  and  above  the  town  of  Saint  Jjonis. 
My  reasons  for  this  opinion  are:  1,  the  hardness  of  the  rock;  2,  the 
want  of  tracks  leading  to  and  from  them ;  3,  the  difficulty  of  supposing 
a  change  so  instantaneous  and  apropos  as  must  have  taken  place  in  the 
Ibrmation  of  the  rock,  if  impressed  when  soft  enough  to  receive  such  deep 
and  distinct  tracks.  Opposed  to  this  opinion  are :  1,  the  exquisiteness 
of  the  workmanship;  2,  the  difficulty  of  worlcing  in  snch  hard  material 
without  steel  or  iron.  • 

"A  block  6  or  8  feet  long  and  3  or  4  feet  wide,  containing  the  prints, 
was  cat  out  by  Mr.  John  Jones,  in  Saint  Louis,  and  sold  to  Mr.  Bappe, 
of  Indiana,  and  under  his  orders  removed  to  his  estabUsbment  called 
Harmony,  on  the  left  bank  of  the  Wabash. 
"  Very  respectfully,  yours, 

"THOS,  H.  BENTON. 

"  H.  B.  SoHOOLOBAPT,  Esq." 

A  letter  fkvjm  Prof.  E.  T.  Cox,  of  Indiana,  informs  me  that  he  remem- 
bers the  stone  very  well ;  that  it  Is  still  at  New  Harmony;  it  is  6  by 
4  feet  superficially  and  S  inches  thick,  and  rich  in  fossils  of  the  Saint 
Louis  group  of  the  Sub-carboniferous.    Professor  Cox  is  of  the  opinioa 

Coogic 
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that  the  fixitrprints  veie  corred,  and  Dr.  J).  D.  Oveo  iraa  of  the  same 
opioiOD. 

Mantell,  in  the  first  edition  of  his  Wonders  of  Geology,  voL  i,  p.  66, 
copies  the  acoonnt  and  figure  from  Schoolcraft,  but  be  falls  into  the 
etroneoos  opimon  that  the;  were  actual  impressions  of  feet. 


M0DSD8 IV  KOSCiTIVK  CQII5TT,  IOWA,  ATTD  BOOK  ISIAND  COU.YIT,  ILLIXOIB. 

Bt  Therok  THOUPfiOK,  0/  MiuoattiK,  loan. 

Along  the  bln%  of  tjie  Mississippi  mver,  near  Mnscadne,  Iowa,  for  a 
distance  of  10  miles,  is  a  series  of  mounds  and  earthworks.  Opposite 
this  point,  in  ZUiuois,  is  a  similar  series  of  monuds  running  down  the 
river  for  a  distance  of  20  miles.  The  mounds  on  the  Iowa  side  ore  all  in 
HnscatJne  County;  those  opposite  are  in  Kock  Idand  County,  Illinois. 

The  mounds  are  now  surrounded  by  a  growth  of  young  timber,  prin- 
cipally oak,  which  shows  no  evidence  of  an  older  growth  before  it 
The  localities  were  no  doubt  prairie  lands  before,  or  when  the  mounds 
were  constructed.  The  land  is  all  tillable,  except  the  more  precipitoos 
blofi^  The  river  runs  east  and.  west  at  this  place,  and  the  mounds  are 
generally  apon  the  most  commanding  positions.  There  are,  however, 
some  remains  of  mounds  upon  a  large  island  known  as  Muscatine  Island. 
They  have  been  very  much  reduced  by  cultivation.  The  river  below 
Muscatine  formerly  followed  the  Iowa  blofb  in  the  shape  of  an  elbow 
for  a  distance  of  20  miles ;  but  at  some  remote  period  it  cut  a  new  chan. 
nel  across  this  elbow,  making,  aa  it  were,  an  island,  low,  fiat,  and  sandy, 
about  20  miles  long  by  8  miles  wid&  The  old  channel  along  the  bluff 
remains  deep  mid  full  of  water.  It  is  around  these  blufiij,  which  for- 
muiy  bordered  the  river,  and  npon  this  island  that  the  mounds  ore  sit- 
uated. Those  on  the  island  are  on  the  river  side  overlooking  the  river, 
and  were  evidently  built  after  the  river  chuiged  to  its  present  course, 
which  may  serve  as  a  clue  to  the  age  of  the  mounds.  In  some  places 
gullies  have  washed  back  into  and  past  the  mounds,  and,  upon  Musca- 
tine Island,  the  river  has  encroached  so  far  as  to*  frequently  wash  out 
pieces  of  pottery,  &&  The  mounds  are  in  size  from  3  feet  to  30  feet  in 
diameter  and  6  inches  to  6  feet  in  height.  They  are  generally  in  groups 
and  covered  with  timber.  ITine  out  of  ten  are  round,  the  others  re- 
sembling remains  of  earthworks  fix>m  6  to  20  feet  in  length  and  5  feet 
wide,  placed  end  to  end,  with  a  gap  of  6  feet  between.  There  are  quite 
a  number  of  them  in  group  No.  1.  They  are  composed  of  the  same  ma- 
terial at)  the  surrounding  surface,  which  is  clay  and  sand  on  the  blufis. 
and  on  the  island  sand  and  gravel.  In  exploring  the  mounds  we  some- 
times find  in  the  center  some  evidence  of  fire,  bits  of  charcoid,  &c.  In 
none  of  those  that  I  have  thus  tar  examined  is  there  evidence  of  layers 
(tf  other  earth  than  that  of  which  the  mounds  are  composed.    There  ia 
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no  evidence  of  ditches'  or  excavations  of  any  kind  near  the  moandg 
-whence  the  earth  might  have  heen  obtained,  bat  aa  it  is  similar  to  that 
in  the  vicinity  it  most  have  been  scraped  np  irom  the  eur&ce  near  the 
moDDda,  bat  ao  taken  as  to  leave  no  traces  at  this  late  da;  of  any 
depression  or  hollow. 

In  gronp  Ko.  1  nothing  was  found.  I  opened  ten  monnds  in  a  gronp 
of  twenty;  went  from2to3  feet  below  theenrroondingsnr&ce;  opened 
both  by  trench  and  by  leveling  the  entire  moand.  I  foand,  once  in 
a  while,  a  bit  of  charcoal  or  a  figment  of  common  river  mnssel  very 
much  decayed.  In  No.  2  I  found  one  skeleton  almost  decayed,  and  some 
small  pieces  of  broken  pottery.  The  body  was  evidently  buried  in  a 
reclining  position,  as  we  found  by  following  with  oar  tools  the  remains 
of  bones  through  the  clay.  Near  No.  3  there  have  been  several 
monnda  opened.  I  was  not  able  to  be  present  and  do  not  know  the 
poaidon  of  the  monnds,  &c.,  only  that  they  are  situated  on  the  blofb 
overlooking  vhat  is  known  as  "Whiskey  Hollow."  A  creek  runs 
throngh  this  hollow  into  Muscatine  Slough,  vhidi  surroundfi  the  island 
of  the  same  name.  Only  one  of  the  mounds  opened  here  yielded  any. 
thing — a  skeleton  so  much  decayed  that  it  was  impossible  to  tell  posi- 
tion, &C.,  and  nndemeath  the  head  of  the  skeleton  a  stone  sz,  very 
much  in  shape  like  others  discovered  in  this  locality.  But  we  bad  never 
before  heard  of  an  ax  beiug  found  in  a  moond  in  this  region.  The  ax 
weighed  2^  pounds. 

No.  4,  on  the  island,  is  so  leveled  that  the  shape  of  the  mounds  can- 
not be  ascertained.  Pottery  abounds  all  over  the  surbce,  also  very  small 
triangular  arrow-points.  !nie  ground  is  also  strewn  with  dint  chippings, 
and  in  no  instance  are  the  points  found  so  large  nor  of  the  same  shape 
as  the  apecimens  from  higher  ground.  The  points  are  all  alike  and  have 
no  variation  of  design.  Thia,  with  the  Boftness  and  rudeness  of  their 
pottery  and  their  low  position  on  the  island,  leads  one  to  believe  that 
they  were  of  a  more  recent  period,  and  their  oonatmctors  somewhat  de- 
generated &om  the  Mound  Builder  of  the  overiooking  blufb. 

No.  5  is  in  Illinois.  In  this  gronp,  so  far,  only  one  mound  yielded 
anything.  The  mound  in  question  is  one  of  a  group  of  five,  all  large 
mounds,  upon  a  prominent  bluff,  situated  at  the  extreme  upper  end  of 
the  series.  They  are  not  arranged  with  any  noticeable  regard  to  poai- 
tion.  We  went  to  work  on  the  smallest  [two  had  been  carelessly  opened 
by  some  unknown  party  before).  We  deviated  l^om  the  usaal  manner 
of  opening  by  a  trench  (as  in  that  way  we  would  have  missed  the  con- 
tents), and  proceeded  to  reduce  the  mound  to  a  level  with  the  snrroond* 
ing  anrl'ace.  At  a  distance  of  2^  feet  from  the  center,  a  little  below  the 
natural  level,  we  discovered  the  remains  of  three  bodies.  With  great 
care,  we  were  enabled  to  see  their  position,  &c,  uid  to  obtain  parts  of 
the  sknll  and  of  the  large  bones  of  the  legs  and  arms.  By  the  head  of 
the  center  one  was  deposited  an  earthen  pot  holding  about  two  quarts, 
nbich  had  been  croBbed  by  the  weight  of  earth.    The  pot  was  empty, 
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bat  immediately  snnoanding  it  we  found  some  half  dozen  arrow-pointft 
of  curioQs  constmction,  alao  a  slate  pipe.  Three  of  the  arrow-pointe  are 
different  in  shape  or  style  from  any  in  my  collection  of  about  a  thoosand. 
This  is  the  first  instance  in  tliia  region  of  dint  implements  being  found 
irith  remainB  in  mounda. 

The  few  fragments  that  occurred  in  Ko.  2  are  in  my  poseession ;  tbe 
ax  found  in  No.  3  is  in  the  possession  of  Mr.  Leverch,  of  this  city  (Mns- 
catlDC).  The  pipe,  arrow-points,  and  skull  found  in  So,  5  are  in  the 
Academy  of  Science  in  this  city.  Nearly  all  the  articles  of  value  found 
in  tbla  region  are  picked  np  on  the  sorface,  or  tbnnd  in  excavating  for 
buildings,  tilling,  &c.  Yonng  timber  is  growing  on  nearly  all  the 
mounds.  The  oldest  I  have  seen  shows  one  hundred  and  twenty  years 
of  annual  growth.  The  mounds  upon  Muscatine  Island  have  been 
washed  out  within  the  last  seven  years  by  tillage  and  the  washing  of 
the  river.  The  dead  are  found  in  mounds.  No  plan  whatever  seems  to 
have  been  followed  in  their  burial.  They  are  scattered  among  the 
mounds  as  if  by  chance,  sometimes  found  in  one  large  mound,  while  the 
next  will  be  destitute  of  all  traces  of  burial,  while  a  little  mound  off  to  one 
side,  apparently  but  half  completed,  will  contain  remains.  I  have  made 
the  utmost  effort  to  discover  a  law  in  the  shape  of  the  mound  and 
its  situation  in  reference  to  other  mounds,  whether  overlooking  the  val- 
leys or  situated  back  from  the  edge,  whether  surrounded  or  on  the.ont- 
skirtSfbut  am  aa  far  firom  anydecision  in  the  matter  as  in  the  beginning. 
I  do  not  believe  that  they  were  all  used  for  barial  places ;  since  the  dead 
must  have  been  buried  in  the  midst  of  the  village.  All  those  of  which 
I  have  knowledge  were  lying  stretched  out.  In  Ko.  5  the  body  vaa 
lying  on  the  right  side  wiUi  the  face  to  the  west.  Although,  generally, 
it  is  almost  impossible  to  determine  the  position  of  real  Mound-build- 
ers' remains — as  they  are  generally  so  disintegrated — I  have  frequently 
found  the  remains  of  the  modem  Indian  in  mounds  near  the  surface 
buried  in  a  sitting  position.  In  Kos.  2  and  5  the  bodies  had  the  head 
to  the  north.  In  No.  5  they  were  lying  on  the  right  side  with  the  fooe  to 
the  west.  I  think  they  are  always  found  with  the  head  to  the  north  in 
this  locality.  They  were  simply  buried  in  the  earth,  although  in  No.  2 
we  thought  we  discovered  an  arch-like  crust  over  the  remains,  aa  if 
some  pasty  substance  had  been  spread  above  the  body  and  allowed  to 
dry.  They  are  generally  on  a  level  with  or  a  little  below  the  present 
natural  surfW%. 

Nests  or  pockets  of  arrow-points,  &&,  are  said  to  have  been  found  Id 
Illinois  opposite  the  city  of  Muscatine.  I  have  been  told  by  farmers 
who  first  tilled  the  land  opposite  that  "  they  sometimes  plowed  np  from 
a  peck  to  a  half  bushel  of  arrow-points,  Sdc"  Sometimes  these  would  be 
nearly  ail  perfect,  at  other  times  but  partly  completed.  This  occurred 
in  early  times  when  the  country  was  new.  They  say  they  have  never 
plowed  up  stone  implements,  such  as  axes,  &c.,  under  the  same  oircnm- 
stances.    The  refuse  here  consists  of  thousands  of  flint  chippings  and 
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flakes,  also  broken  triangular  arrow-points,  alt  of  white  flint.  They  are 
scattered  over  a  space  of  aboat  five  acres ;  a  great  deal  of  pottery  also  is 
lying  around  whicli  is  fost  being  dissolved  by  the  action  of  rain,  &c. 
Tbere  is  oo  localitjaoear  here  where  this  flint  could  be  obtained  in  sneh 
quantities  as  mast  liave  been  worked  up  at  this  point. 


ASTiQimiBa  or  book  isiaid  oovntt,  illikois. 

B7  ASOLPH  TOBLLNXB,  Of  MoliKt,  lU. 

Bock  Island  County  is  especially  rich  in  aboriginal  remains.  In  the 
vicinity  of  Moline  I  have  discovered  about  80  mounds,  single  and  in 
gronps.  I  have  also  found  shell-heaps  several  miles  in  length,  three 
pits  dug  in  the  clay,  workshops  for  preparing  spear  and  arrow  heads, 
old  cemeteries,  together  with  stone  and  copper  implements  in  abundance. 
The  mounds  are  • 

found  generally 
on  the  banks  of 
rivers  and  their 
tributaries,  or  on  ; 
islands,  seldom  in 
the  interior.  On 
Campbell  Island, 

Hampton  Township,  is  a  cemetery  containing  200  or  300  graves.    I  hare 
seen  10  mounds  in  Hampton,  on  Dr.  Ottman's  team  (Fig.  1) ;  2  oa 
Tohead  IsUnd  (Fig.  2); 
4  at  Valley  City,  in  Scott 
Coonty;  7  on  Hubbard's 
farm,  six  miles  east   ofu 
Moline;    28    at  Deere's 
farm,  one  mile  east  of 
Moline,  as  well  as  many 
shell-heaps    (Figure    4) ; 
40    near    Block    Hawk 
Tower,     Milan;    1  large 
one  five  miles  east  of 
Moline,  on  Deere's  land ; 
4  on  Daveaport^B  laud,  within  the  limits  of  Mohne.    Without  exception, 
the  mounds  occupy  the  moat  beautiful  prospects  in  the  country.    The 
graves  occur  indiscriminately  on  high  and  low  ground. 

One  large  mound,  five  miles  east  of  Moline,  on  a  bluff,  was  opened, 
and  disclosed  the  following  stracture :  (1)  3  feet  of  soil;  (2)  22  inches  of 
wood-asbes,  mingled  here  and  there  with  fragments  of  bomt  bones;  (3) 
12  to  14  inches  of  uuburnt  bones  and  charcoaL    This  stratum  has  avery 
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nnctut^  appearance.    The  skeletons  of  foor  Indians  were  fbnnd  2  feet 
below  the  top  of  the  moand  (Fig.  3). 

In  the  vicinity,  blocks  of  limestone  or  sand- 
stone furnished  the  materialforthesculptuied 
^  slabs  found  in  the  mound. 

Aboutone-lialf  of  the  mounds  with  which  I 
r  am  acquainted  have  been  explored.  I  myself 
[  have  fouud  in  thirty  mounds  two  entire  skele- 
;  tons,  five  more  or  less  decayed,  fragments  of 
:|  bones,  a  part  of  a  broken  pot,  spear-beads, 
ir  lead  ore,  and  shells. 

:      In  seven  mounds  I  found  all  the  bodies 

buried  with  the  knees  drawn  up  to  the  cbin, 

and  laid  on  their  right  side,  with  the  bead  to 

the  west  and  faee  to  the  south,  excepting 

one  that  had  the  face  directed  to  the  north. 

Fia  3.  The  bodies  were  two  feet  below  the  surface. 

In  two  cases  the  lower  jaws  were  lying  near  the  feet,  wMle  anothei-  hod 

the  bones  of  bis  feet  between  his  teeth. 

Shell-beaps  near  the  banks  of  the  Mississippi  and  the  Bock  Biver  are 


Rail  lUai, 


Hon.  John  Daere's  Farm,  ^ 
1  mils  E.  of  Moline,  BL 


very  plentifbl,  and  extend  for  miles  without  interruption.  They  are  com- 
monly located  in  the  neighborhood  of  mounds.  They  are  comp4»ed  of 
recent  shells  and  contain  few  implements. 
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Hoands  near  Black  Hawk  Tower,  at  Milan,  are  scattered  fdong  for  the 
difltanco  of  a  mile.  They  are  about  3  feet  high,  from  30  to  60  feet  in 
diameter,  and,  for  the  most  part,  are  nndistarbed.  They  are  all  burial 
monnds,  and  follow  no  particular  nrraugemeut,  lying  in  rows  on  a  blnfT 
130  feet  above  Bock  Eiver.  Black  Hawk  Tower  is  an  elevated  spot  near 
the  falls  of  Bock  Biver,  on  the  southeast  comer  of  Bock  Island  Blnffis. 
The  view  tcom  this  point  extends  8  or  10  miles  up  Bock  Biver,  and  6  or 
8  miles  northward  to  the  Mississippi.  Black  Havrk  is  said  to  have  naed 
this  site  in  the  war  as  a  lookout  for  his  enemies. 

The  following  is  a  list  of  mounds  on  the  land  of  the  Hon.  John  Deere, 
one  mile  east  of  Moline  (Fig.  4): 


No. 

Size. 

Slmpe. 

Height. 

Bemarka. 

1 

Fsrt. 
25 

Oiienlw 

FteL  In. 
3 

2  6 
1      6 
3 

1     3 

1     3 
1     3 
1     6 

1  6 
2 

3  6 

2  6 
1      6 
3 

2 

3  6 
3 

1     6 
3     6' 
3 

1     6 
1     6 
1      6 

1  6 

2  6 
1      6 
1      6 
1      C 
3 

1 
1      6 

3 

* 

5 

6 

eoiia. 

36 

36x16. 
30 

Oblong 

Circular 

Oblong 

Circular 

Dog;  found  nothing. 

8 

21 

....do 

11 

21 

...,do  

13 

M 

15 

16 

36x18. 

30 

»7  I  IB . 
30 

Oblong 

Circular 

Clraular 

Dug;  fiinnd  a  few  deoayed  bones. 

Dug;  fonnd  bones,  lead  ore,  airow- 

bead,  and  stone  image. 
Dug;  fouud  bonee  and  atone  imagea. 

18 

30 

....do 

23 

24 

i5 

26 

» 

as 

S9 

30 

31 

38 

33 -.. 

186  X  15 . 
186  X  15 . 

60x15. 

40  X  16 . 

27 

60x15. 

60xia. 

40x15. 

36x24. 

24 

60x15. 

Eectangnlar. 

.-.do  

.-.do 

Oblong 

CiroolM 

.?r=£r."!: 

Oblong 

....do 

Circular 

Explored;  noiemaina. 
Poiuid  skeleton, 

Skeleton  and  potteiy  ftiimd. 
Pound  a  few  bones. 

P.  S. — The  mounds  are  made  of  limestone  slabs  fixtm  the  river  shore. 
In  Nob.  18,  21,  and  23  the  rocks  were  9  inches  below  the  enrfoce.  The 
limestone  belongs  to  the  Hamilton  Group  of  the  Devonian  age. 


t:  Go  Ogle 
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8T0VB  0IST8  5BAK  HIGHLAND,  HADISOX  OOPIITT,  IILIKUS. 

By  Artbub  Obblkb,  ^  SigJiUmd,  lU. 

I  beg  leave  briefly  to  call  attenUon  to  some  lately-discovered  In- 
dian graves  in  the  soatheastem  part  of  MadisoB  Oonoty,  Ulinois. 
They  are  situated  in  the  southeast  corner  of  the  aoothweet  qnarter 
of  sectioD  10,  township  3  north,  range  6  west  of  the  third  principal  me- 
ridian, OQ  the  present  property  of  Mr.  John  F.  Eodt,  about  4  mile* 
eontheaet  of  the  town  of  Highland. 

There  are  two  of  them,  of  the  same  shape  and  size,  lying  in  exactly 
the  same  direction.  The  first  discovered  lies  about  400  feet  Houtb  of  the 
northern  and  about  dOO  feet  east  of  the  western  boundary  of  the  above- 
described  parcel  of  land.  Sugar  Creek,  which  at  that  point  makes  a 
bend  west^^urd  toward  the  graves,  is  due  east  about  400  feet  distant, 
while  to  the  south  it  is  farther  away.  About  two  and  a  half  years  ago  the 
proprietor  plowed  up  several  limestone  rocks  and  firagments  of  slabs  of 
different  sizes,  mostly  small  ones.  This  excited  his  curiosity,  and  as 
the  same  thing  happened  every  time  he  plowed,  last  spring  he  got  a  hoe 
and  shovel  and  went  to  investigating ;  but,  having  no  idea  of  what  was 
coming,  did  it  in  such  a  manner  as  to  entirely  unfit  the  contents  for  any 
flurther  ciuefnl  examination.  He  then  called  the  attention  of  my  friend, 
3fr.  A.  F.  Bandelier,  to  it,  who,  as  near  as  coQld  be  learned  from  the 
circumstances,  reports :  "  That  the  grave  contained  the  complete  skele- 
tons of  Wo  persons,  one  superposed  upon  the  other." 

Mr.  B.  then  exacted  from  the  proprietor  the  promise  that  if  any  more 
graves  were  found  he  should  immediately  be  notified,  they,  meanwhile, 
not  being  disturbed.  About  May  20,  Mr.  Bandelier  received  word  that 
another  had  been  discovered  and  awaited  his  further  pleasure.  We 
then  went  there  and  carefully  investigated  the  place,  an  account  of 
which  is  given  below.  It  is  situated  about  350  feet  due  west  of  No.  1, 
on  the  top  of  a  hill  that  slopes  southward  toward  Sugar  Creek,  which 
is  about  one-fourth  of  a  mile  due  south.  It  has  the  shape  of  a  rectangle, 
2  feet  3  inches  by  3  feet,  the  longer  side  lying  north-northeast  by  south- 
southwest.  It  is  made  of  limestone  slabs,  of  which  two  are  at  the  bot- 
tom, two  on  each  longer  side,  two  on  top  as  a  lid,  and  one  on  each 
shorter  side.  These  slabs  show  no  signs  of  incisions  or  workmanship 
whatever,  but  are  simply  limestone  slabs.  The  grave  is  about  a  foot 
below  the  surface.  There  were  five  skulls  and  the  skeletons  of  five  adnlt 
persons.  There  was  no  trace  of  charring  or  fire  about  the  remains, 
wliich  had  evidently  been  placed  in  the  grave  after  the  desh  had  by 
some  process  or  other  become  decomposed.  The  skeletons  show  that 
the  people  were  of  rather  small  stature.  The  skulls  lay  in  a  semicircle 
along  the  southeastern  longer  side.  All  the  other  bones  lay  transveraely 
to  the  skulls,  and  were  very  closely  packed.  Some  of  them  were  so  fer 
decayed  as  to  crumble  while  being  handled.    There  were  no  arms  or 
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cmoments  fbund  in  the  mound  except  a  little  burnt,  partially  glazed, 
day  object,  bariDg  the  sbape  of  a  cylinder,  abont  2  inches  long  and 
i  inch  in  diameter,  one  small  flint  chip,  and  several  iragmeots  of 
limestooe  slabs.  Three  feet  to  the  east  of  the  grave  is  an  oak  stamp, 
measoring  2  feet  in  diameter,  from  which  several  roots,  as  thick  as  a 
finger,  penetrated  the  fissures  of  the  slabs  and  worked  their  way  be- 
tween the  bones.  One  of  the  skulls  was  examined  by  Dr.  Geoi^  J. 
Engelmano,  of  Saint  Louis,  Mo.  From  this  he  Judges  that  they  are  of 
.great  age,  and  that  they  appear  as  normal  Indian  skulls,  with  the  ex- 
ception that  the  superciliary  ridges  show  great  development.  A  rather 
striking  circnmstance  is  that  on  all  the  jaw  bones  seen,  the  two  front 
lower  teeth  are  missing,  as  if  artificially  knocked  out  On  the  skull  ex- 
amined as  above,  the  left  parietal  api>ear8  to  show  a  rather  prominent 
protuberance,  while  on  the  right  is  a  corresponding  flattening.  Whether 
this  is  artificial  or  natural,  cannot  for  the  present  be  decided.  As  far  as 
we  know,  this  mode  of  burial  is  more  or  less  different  from  those  of  other 
Indian  tribes  at  present  known.  A  great  many  fiint  chips  and  arrow. 
beads  of  different  shapes  and  sizes  are  found  in  the  neighborhood  of 
these  graves,  also  a  short  distance  southward  along  the  creek,  which 
fiwt,  most  probably,  indicates  a  battle-ground,  possibly  a  settlement. 


MODKDB  nr  PIKE  CODNTT,  ILLINDIB. 

Bt  Bkaimkbd  MiTCHKij,  of  Pearl  Depot,  lU, 

The  mounds  are  generally  on  bluffs  along  the  west  side  of  the  Illinois 
Eiver,  with  here  and  there  one  in  the  valleys.  There  are  hundreds  of 
them  between  the  month  of  the  river  and  Pearl  Deixit,  the  blut&  being 
lined  with  them,  separated  in  some  instances  only  a  few  feet  aptut. 
Those  back  flvm  the  bluffs  are  isolated,  while  those  along  the  edges  fol- 
low the  breaks  and  stand  on  the  highest  ground.  They  are  round  or 
oval,  and  vary  from  6  feet  in  diameter  to  20  or  30,  and  are  from  2  to  8 
feet  high.  The  isolated  mounds  buck  from  the  river  are  composed  of  a 
light-colored  clay,  almost  white,  directly  over  the  remains;  on  the  top 
of  Ibis  is  a  stratum  of  yellow  clay  and  soil.  Those  along  the  bluff  have 
flrst  a  layer  of  lime  rock,  then  a  layer  of  clay  and  soil ;  the  rocks  are 
arranged  in  a  row  set  on  edge  around  the  body,  and  a  covering  of  rocks 
placed  over  this.  Those  explored  furnish  stone  implements,  shell  beads, 
pottery,  bone  needles,  and  copper  implements. 

The  dead  found  in  graves  were  evidently  stretched  out,  while  those 
interred  in  mounds  were  buried  doubled  up  or  in  a  sitting  posture.  In 
one  cemetery  the  dead  were  found  inclosed  in  rocks  very  carefully  set 
on  edge  and  covered  over.  In  one  spot  thirteen  graves  were  arranged 
in  the  form  of  a  crescent  on  a  slope  facing  south.  The  site  has  been 
^k>wed  over  for  fifteen  or  twenty  years,  and  washed  down  so  that  the 


868  ANTHHOPOLOGT, 

plow  turned  up  tbe  rocks.  In  some  places  fire  seeoiB  to  taaTe  been  ased, 
as  we  find  only  charred  pieces  of  bones  and  burnt  rocks  with  fragmentB 
of  pottery. 

One  monad  explored  coDtained  the  remains  of  25  or  30  persons.  Most 
of  tbe  bones  were  charred  or  bnmt  to  ashes.  One  had  been  bnriod  in  a 
sitting  posture,  the  rest  lay  indiscriminately.  They  had  been  inclosed 
by  placing  rocks  on  edge  around  them  and  two  in  the  middle  for  the 
flat  rocks  that  formed  the  cover  to  rest  upon.  Pieces  ot  potteiy  were 
found  on  the  top  of  the  rocks  that  formed  the  cover,  which  had  bllen  in 
and  rested  on  the  bones. 


SODKDS  IK  THE  SPOOIf  BITEB  VILLET,  ILLIK0I8, 

By  W.  H,  Adams,  of  Wmort,  m. 

The  most  important  group  of  mounds  is  sitnated  on  the  northeast 
qnarter  of  the  southwest  quarter  of  section  0,  township  11  north  of  the 
base  line,  range  5  east  of  the  fourth  principal  meridian.  They  are  nine 
in  number,  commencing  at  a  point  126  feet  west  of  the  southeast 
comer  of  the  first-mentioned  tract  of  laud;  thence  following  the  brow 
of  the  ridge  in  a  northeast  course  to  a  point  on  the  east  side  of  said 
40-acre  tract,  564  feet  north  of  tbe  southeast  comer.  The  ridge  is 
composed  of  the  nsuol  yellow  clay  of  which  the  bluffs  of  Spoon  Biver 
are  composed.  For  convenience  we  have  numbered  tbe  mounds,  com- 
mencing at  the  south.  The  east  and  west  line  crosses  the  north  side  of 
No.  1.  The  distances  here  given  are  from  center  to  center.  From  No. 
1  to  No.  2  is  50  feet,  &om  No.  2  to  No.  3  is  46  feet,  from  No.  3  to  No.  1  is 
67  f^t,  from  No.  4  to  No.  5  is  67  feet,  from  No.  5  to  No.  6  is  225  feet^ 
from  No.  6  to  No.  7  is  72  feet;  No.  7  is  northwest  of  No.  6;  from  No.  6 
to  No.  8  is  67  feet,  from  No.  8  to  No.  9  is  55  feet  Opened  No.  3  at  a 
depth  of  2  feet  6  inches;  found  a  flat  stone  in  an  upright  position;  a 
few  inches  below  this  found  a  thin  layer  of  ashes  with  small  fragments 
of  charcoal.  At  a  depth  of  5  feet  4  inches  found  human  bones,  very- 
much  decayed,  the  articulations  all  wasted  away.  Found  one  skull  to  tbe 
east  and  two  to  tbe  south ;  all  the  bones  occupied  a  spac«  less  than  3 
feet  in  diameter.  Tbe  bones  were  very  fragile}  the  teeth  in  a  good  state 
of  preservation ;  tbe  grinding  surface  very  smooth  and  even.  The  base 
diameter  of  this  mound  is  55  feet;  tbe  apparent  height  above  the  snr- 
ronndiug  surface  3  feet.  Opened  No.  4  with  about  the  same  result  as  No. 
3,  except  the  flat  stone.  In  company  with  W.  Lewis  opened  No.  7; 
found  large  quantities  of  ashes  at  a  depth  of  3  j  feet  and  one  or  two  small 
fr^tgmeuts  of  cbarcoal.  At  a  depth  of  5  feet  3  inches  found  hnmaa 
bones,  which  fell  to  pieces  on  exposure  to  the  air.  No.  6  was  opened  by 
S.  Swenny,  George  Lappan,  and  George  Miller.  At  a  depth  of  3  feet 
they  found  a  layer  of  flat  stones  nicely  fitt«d  together,  having  a  diam- 
eter of  6  feet ;  they  were  unable  to  determine  whether  any  one  had  been 
buried  in  this  mound.  .  , 
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This  group  of  moands,  distant  from  Spoon  River  about  one-third  of  a 
mile,  is  on  land  owned  b;  Samnel  8.  Seinird.  On  the  northwest  quar- 
ter of  the  northwest  qaarter  section  14,  township  11  north,  rani^e  4 
east  of  fourth  prinoipal  meridian,  is  a  tnmnlns,  which  we  shall  designate 
as  the  Sam.  Parker  Monnd.  This  moand  is  25  rods  soath  of  ibe  north 
line  and  16  rods  east  of  tbe  west  lines  of  said  tract  and  80  rods  north  of 
Spoon  Biver,  which  is  123  feet  wide  at  this  place.  It  has  a  base  diam- 
eter of  90  feet,  and  an  apparent  height  of  tliroe  feet  abore  the  surronnd- 
ing  surface.  I  opened  this  mound  in  company  with  W.  J.  Morris.  At 
the  snrt^ce  we  found  a  t^ew  small  fragments  of  pottery;  at  a  depth  of  2 
feet  some  ashes;  1  foot  below  this  a  layer  of  ashes  1 J  inches  thick;  below 
the  ashes  a  compact  layer  of  clay ;  below  the  layer  of  clay  a  thin  layer  of 
what  I  supposed  to  be  red  ochre;  below  Qiis  was  a  layer  of  dark  yellow 
clay  abont  12  inches  thick ;  below  tbe  claya  layer  of  the  red  material  about 
I  to  1  inch  in  thickness  and  18  or  20  inches  in  diameter.  In  this  red 
material  we  found  two  spear  points,  one  7  inches  in  length  and  one  6 
iuch«8,  v«ry  thin,  the  larger  notched  at  tiie  butt,  the  smaller  not  notched ; 
five  arrow-points  of  dark  flint  or  hornstoue  notched  at  the  base  or  heel, 
very  smooth,  as  if  polished,  3J  inches  in  length;  twenty-two  arrow- 
points  of  the  leaf  pattern,  of  white  jasper  or  chert,  from  2f  to  3|  inches 
in  length;  one  copper  needle  or  awl  3  iuchee  in  length,  rounded  at  the 
point,  tbe  remainder  of  the  blade  being  what  the  hamesa-makers  term 
diamond  bladed;  the  spear  and  light-colored  points  have  every  appear- 
ance of  being  new.  Mr.  Julius  Johnson,  who  formerly  owned  the  land 
oo  which  this  monnd  is  situated,  found  a  gorget  or  breast-plate  (now  the 
propert)'  of  the  writer)  6  inches  in  length,  2  inches  in  width  in  tbe  mid- 
dle, and  IJ  inches  wide  at  each  end,  with  two  small  holes  throngh  it 
about  2  inches  from  each  end,  and  §  inch  in  thickness,  and  composed 
of  a  material  resembling  greenstone.  The  pottery  found  is  of  superior 
qoality.  Xear  the  south  liuc  of  section  11,  township  and  range  aiore> 
said,  is  a  low  monnd  on  laud  owned  by  a  Mr.  Mackey.  This  we 
thoroughly  examined  to  the  depth  of  the  oiiginul  surface  stnl,  and 
found  a  small  fkngment  of  a  stone  implement,  highl,v  polished  <hi  one 
side,  a  small  piece  of  charcoal,  and  some  ashes.  On  section  10  of  this 
township,  at  the  foot  of  a  high  bluff  f^ing  the  south,  occurs  what  is 
designated  by  arcbteologists  as  a  kitchen-midden.  On  the  south  side 
of  the  tumulus  is  a  bayou;  this  was  the  former  channel  of  a  creek, 
now  some  40  rods  to  the  east.  In  the  material  comitosing  this  tumulus 
we  found  arrow-points;  one  or  two  skinning-stones;  fragments  of  pot- 
tery, with  some  attempts  at  ornamentation.  One  piece  had  the  appear- 
ance Of  lm'<rtDg  been  marked  below  the  rim  when  in  a  plastic  state 
with  an  Im^eraent  similar  to  the  point  of  a  three-cornered  file;  the 
tool  with  which  the  marking  was  done  was  moped  in  an  upward  dii-ec- 
tien.  So  evidence  of  glazing  appeared  on  any  of  the  fragments.  One 
small  implement  of  jasper,  about  24  inches  in  length  by  f  inch  in  thick- 
ness, was  discovered,  supposed  to  be  a  drill,  and  u  disk  of  syenite  1} 
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incites  in  diameter  by  abont  1  incb  in  thicbneas,  similar  to'fi'o.  209  de- 
scribed by  C.  C.  Abbott  in  the  Stone  Age  in  Ifew  Jeta^.  We  foood 
two  or  three  fragments  oftheantlere  of  adeer;  also  the  bones  of  a  deer. 
These  were  all  split  except  a  small  part  next  to  and  inclading  the  articn- 
lation ;  and  a  large  quantity  of  IVesh-water  unios,  now  common  to  Spoon 
Riror.  Tbfese  were  very  fragile  fuid  ofTered  bat  little  resistance  to  tbe 
spade.  In  the  center  of  the  llnd  was  a  layer  of  ashes  2  or  mon  inches 
in  thickness,  at  a  depth  of  15  inches  from  the  top  of  the  monnd;  below 
the  ashes  there  was  a  layer  of  brick-dnst  2  inches  in  thickness;  below 
this  tbe  soil  had  no  appou^nce  of  having  been  disturbed.  Only  part 
of  tliese  tomnli  were  examined.  I  am  somewhat  inclined  to  believe  that 
it  would  be  profitable  to  make  a  more  extensive  investigation.  Mrs.  A. 
J.  B«ed,  who  has  resided  near  this  place  for  the  past  twenty- foar  years, 
gays  her  children  have  found  many  Indian  relics  in  this  immediate  vidn- 
ity.  The  most  extensive  kitclieQ<midd^is  that  we  have  met  with  are  on 
the  laud  owned  by  W.  J.  Ghross,  to  wit,  the  southeast  qnarter  of  the 
BOutliwest  qn(wt4>r  section  6,  township  11  north,  range  5  east  of  the 
fourth  principal  meridian,  and  a  small  strip  of  land  between  liiis  and 
Wtdnut  Greek  on  the  east.  The  kitchen  refuse  \>i  scattered  over  three 
or  four  a<:res  of  land  at  various  depths,  ftom  a  few  inches  to  3  feet. 
The  creek  washes  the  land  on  the  east  side,  with  Spoon  River  40  rods 
distant  on  the  south.  In  these  heaps  are  great  qnautities  of  shells, 
now  common  to  the  creek  and  river,  of  one  of  which  I  have  never  seen 
a  living  specimen,  The  shells  of  helix  are  very  plentiful ;  one  variety 
marked  with  bright  red  or  scarlet  spots.  This  was  then  the  most  abund- 
ant species,  but  is  now  rather  rare.  Besides  these  are  found  antlen 
and  bones  of  deer,  shields — or  rather  fragments  of  them — of  tbe  turtle, 
bones  of  small  animals,  ftc,  and  of  implements,  stone  axes,  hammers, 
whetstones,  pestles,  skinning-knives  of  flint,  fhigments  of  what  Mr.  Al>- 
bott  denominates  as  gorgets,  arrow-points,  spear-points,  &o.  The  writer 
found  a  carnelian  pebble  in  <me  of  those  heaps ;  also  a  peculiar  imple- 
ment, composed  of  an  unknown  material  which  has  some  characteristics 
of  a  low  form  of  limestone. 


MOtiniS  Iir  FRAIELUr  COVNTT,  IKDIAirA. 

Bt  Edoab  B.  Quick,  <tf  Srootville,  Ind. 

In  Franklin  County,  Indiana,  are  remains  of  ancient  monnds  and 
earthworks,  and  other  indications  of  former  occupation  of  tbttflttcality, 
consisting  of  stone  Implements  of  varlons  kinds.  Tbe  most  noticeable 
group  of  mounds  is  on  the  land  of  H.  Bruna,  one  mUe  and  a  half  south 
of  Brookville.  Other  mounds  are  scattered  singly  or  in  pairs  all  ovor 
the  county,  wherever  a  suitable  place  seems  to  offer. 
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Tbe  only  earthworkifeaclosare)  -which  I  knov  of  in  the  connty  is  edt- 
nated  three  mileB  north  of  BrookriUe,  on  a  hill  nearly  350  feet  high, 
which  jnts  oat  against  the  vest  bank  of  tbe  east  fork  of  the  White 
Water  Biver,  immediately  beside  the  bridge  at  that  place. 

The  moands  of  this  county  are  nearly  all  aitnated  on  prominent  points 
or  headlands  overlooking  the  valley  belov.  The  site  does  notseem  to 
have  been  selected  with  reference  to  convenience  of  water  or  ease  of  ac- 
cess. The  land  in  most  cases  is  in  the  same  condition  as  found  by  the 
present  inhabitants,  except  that  a  part  is  used  as  pastnie  and  is  cleared 
to  some  extent  I  know  of  bat  one  case  of  the  gronping  of  moands  whicb 
has  been  before  referred  to.  This  groap  is  situated  on  a  terrace  about 
one  mile  and  a  half  sonth  of  Brookville.  This  terrace  is  aboat  90  feet 
above  the  liver,  and  250  feet  below  the  tops  of  the  hills  and  level  of  the 
adjacent  country.  It  contains  abont  250  acres  ol  land,  most  of  which  is 
cleared  and  nnder  cultivation.  The  part  which  is  occupied  by  monads 
is  at  present  covered  by  a  heavy  growth  of  sugar  trees  (Acer  gaeoiari- 
num).  '  The  mounds  are  all  low,  none  being  more  than  4  feet  high  by  40 
feet  across.  Approaching  along  the  brow  of  the  terrace  team  tb.6  west, 
we  first  come  to  a  pair  of  low  moands  almost  on  the  edge  of  the  terrace. 
They  are  situated  so  near  each  other  that  their  bases  almost  blend  to- 
gether, one  a  little  smaller  than  the  other.  Going  on  directly  east  about 
200  yuds,  we  find  another  pair  abont  50  yards  firom  the  edge  of  th(^  ter- 
race. These  two  are  almost  exactly  like  the  first  in  relative  size  and 
position.  About  40  yards  north  of  this  pair  is  a  small  heap  of  euth, 
which  I  am  certain  is  of  artificial  origin,  bat  being  so  small  is  hardly 
worthy  of  being  called  a  mound.  Southeast  of  the  last  pair,  on  theedge 
of  tbe  terrace,  is  another  pair  similar  in  every  respect  to  the  others. 

Neax  these,  and  nearly  north  of  them,  is  a  carious  circle  of  earth.  The 
center  is  slightly  below  the  surroanding  level,  while  the  edge  is  as  mack 
above.  Tbe  circamference  is  about  the  same  as  that  of  the  mounds. 
The  outline  of  the  terrace  here  tarns  to  tbe  north,  and  following  it  we 
find  three  more  mounds  situated  singly,  at  intervals  of  200  or  300  yards, 
on  tbe  brow  of  the  terraee.  Northwest  of  the  first  pair  about  500  yards, 
in  a  field,  is  another,  almost  obliterated  by  plowing.  Tbe  moands  are 
composed  of  a  mixtnre  of  sandy  clay  and  loam  taken  firom  the  sut^ 
Tonnding  surface.  In  the  single  one  which  I  have  examined  the  mate- 
rial is  heaped  together  without  respect  to  arrangement.  Slight  depres- 
sions about  the  mounds  show  that  the  material  was  obtained  fiY»n  the 
surrounding  surface.  One  mound  has  been  explored  (by  digging  a  pit 
in  the  oenter)  by  the  writer  and  others;  all  appear  to  have  been  opened, 
but  by  whom  is-  unknown.  Nothing  was  found  but  charcoal  and  a  few 
charred  bones^ , .  No  account  has  ever  been  published,  with  the  exception 
of  the  one  mentioned  before.    No  trees  grow  upon  them  at  present. 
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The  mrthKork. — In  describing  ibis  work  I  ean  do  no  better  than  to 
extract  from  Dr.  Dntiis  Haymond's  Report  of  Franklin  Ooant;,  in  tlie 
Geological  Report  of  Indiana,  by  B.  T.  Oox,  1869:  ' 

"Three  miles  nortb  of  Brookville,  and  immediately  west  of  tbe  east 
fork  of  White  Water  Biver,  upon  tbe  top  of  a  hill  nearly  360  feet  high, 
there  is  a  semicircniar  wall  of  earth  300  yards  in  length.  1%  is  boilt 
across  a  narrow  ridge,  which  is  formed  by  two  deep  raTines,  one  on  the 
south,  the  other  on  tbe  north,  which,  witii  tbe  river  on  tbe  east,  isolate 
the  flat  on  top  of  tbe  bill  (containing  15  or  20  acres)  from  the  level 
connti7  to  the  west,  and  was  built  probably  to  protect  the  inhabitants 
from  any  enemy  approaching  &om  that  direction.  The  "wall  of  earth"  is 
at  all  points  tow,  being  in  its  present  condition  not  more  than  3  feet  high, 
but  tiie  ditcb  from  which  the  material  was  taken  is  3  feet  deep,  and  being 
just  outside  the  embankment  makes  it  more  of  an  obstacle  to  overcome 
when  defended  &om  tbe  inside.  The  stomp  of  a  tree  which  had  been 
cut  on  tbe  embankment  showed  about  two  hundred  rings,  tad  there 
were  others  much  IfU'ger  standing  near  it.  The  hill  toward  the  top  is  so 
steep  th^  one  can  scarcely  climb  np  without  asaisting  himself  by  boldr 
ing  on  to  shrubs  or  some  support,  making  this  part  naturally  fortified. 
This  indosnre  is  undoubtedly  a  work  of  defense,  the  building  material 
being  all  taken  from  the  ontside." 

The  dead  of  prehistoric  people  in  this  locality  are  nearly  all  found  in 
the  small  mounds  which  occupy  every  prominent  point  along  the  valley. 
We  generally  find  in  exploring  a  mound,  near  the  original  surface  of 
the  earth,  &om  one  to  several  skeletons  very  much  decayed  and  not 
touched  by  fire.  Above  and  around  them  are  human  bones  charred  and 
blackened,  also  charcoal,  aatiet,  &c.,  and  in  one  case  the  earth  was 
vitrified,  BO  great  had  been  the  heat  Tbe  bodies  were  generally  stretched 
out  without  reference  to  points  of  compass. 

Quarriea. — In  regard  to  aboriginal  quarrtes,  quite  a  mistake  has  crept 
into  our  literature  on  this  subject.  A  great  many  pieces  of  worked  stone 
of  the  striped  slate  are  found  in  this  State  and  in  Ohio.  Archeeologists  say 
it  was  obtained  f^  to  tbe  north,  in  the  lake  region.  This  was  not  tUwayt 
the  case,  if  it  ever  was.  I  have  seen  in  a  field  where  a  great  many  un- 
finished implements  were  found,  and  which  to  all  appearances  bad  been 
a  "workshop,'*  bowlders  of  this  same  striped  slate,  from  which  large 
and  small  pieces  had  been  flaked.  Small  caches  of  **  fiint  disks  "  have 
been  found,  one  cache  containing  twelve,  another  eighty  or  ninety  disks 
of  the  leaf  shape. 

Several  localities  in  this  county  have  tbe  appearance  of  having  been 
vorkaho]^  the  sur&oe  b^g  covered  all  over  with  fiint  chips  and  spalls 
of  diorite  Of  greenstone  and  slate;  also  unfinished  pestles,  axes,  Sue. 
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By  F.  Jacemak. 

The  remains  of  the  earl?  iDhabitants  of  this  and  its  adjoining  connties 
are  quite  numerous,  and  in  most  respects  similar,  though  it  is  evuleiit 
eitlier  that  different  races  dwelt  here  at  ubont  the  same  time  or  that  they 
had  different  modes  of  burial  or  worship, for  it  is  mj  opinion  tbut  these 
nonnds  were  places  of  bnrial  made  iu  accoidfuicd  with  their  religious 
rites.  The  only  traces  of  these  lost  races  in  this  sectioD  are  small  cir- 
cular mounds,  &om  25  to  40  feet  in  diameter,  and  7  to  10  feet  in  height, 
except  one  set  of  earthworbs,  which  seem  -to  have  been  some  kind  of 
fi>rtiflcati(Hi  or  works  of  defense.  They  are  located  about  two  miles 
south  of  Bnahville,  near  the  Bnsliville 
and  Moscow  pike,  on  what  is  well 
known  as  the  HiUigos  fanq.  'The 
W/  ^  sarrounding  country  is  rough  and 
broken  for  miles  around,  but  this  is 
\q  the  highest  point.  A  small  stream 
fed  by  a  spring  runs  on  the  south 
side  of  them,  and  Fhit  Bock  River 
Fio.  1.  is  half  a  mile  to  theeust    The  works 

are  in  a  woods-pasture,  bnt  the  at^acent  land  is  mostly  tillable.  TSo 
geological  changes  have  ti*ken  place  since  their  erection.  They  con- 
sist, first,  of  a  cnrved  elevation  (Figure  1,  A,  B)  300  yards  long,  about 
5  feet  high  at  one  end  and  25  feet  at  the  other,  making  the  top  per- 
fectly level  with  the  horizon,  the  site  sloping  to  tlie  south.  It  is 
peri'ectly  level,  smooth  and  rounded  on  top,  and  30  feet  wide.  Sec- 
ond, a  straight  bauk  behind  the  one  just  mentioned  200  yards  long, 
5  feet  high  at  one  end,  and  25  feet  at  the  other.  In  the  middle  of  this 
bank  is  a  drenlar  mound  80  feet  in  diameter  and  5  feet  high  (above 
the  top  of  the  bauk).  Extending  from  the  mound,  between  tbe  two 
grades,  is  a  semiciroular  plain  on  a  level  with  the  hose  of  the  straight 
ridge,  and  extending  towards  the  larger  semicircle  60  yards.  The  inter- 
mediate space  is  a  gully  60  yards  wide,  sloping  to  the  south.  The  south 
half  of  tlie  larger  semicircle  I  think  to  be  a  natural  elevation  smoothed 
down.  The  others  are  undoubtedly  artificial.  The  spaces  between  A 
and  G  and  B  and  D  are  open,  but  would  be  very  easily  guarded.  The 
country  immediately  south  and  west  is  very  hilly  and  broken  for  about 
»wo  mUes.  Tbe  works  are  mostly  covered  witli  large  a^,,poplar,  and 
beech  trees,  and  have  uevex  been  exi^ored.     ..  ,, 

Most  of  the  mounds  in  the  immediate  vicinity  of  Milroy  I  have  ex- 
plored One  gi'oup,  which  I  hi^e  not  opened,  is  on  tlie  fiirm  of  Thomas 
Meek,  four  miles  southeast  of  Milroy.  It  consists  of  o.ne  |arge  mpand 
30  feet  in  diameter,  6  feet  high,  surrounded  by  five  sm^Ier  ones  10  feet 
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across  and  3  feet  high.  The  coontry  is  level,  covered  with  trees,  and 
exhibits  no  geological  change. 

Another  is  in  a  woods-pasture  on  the  form  of  Geoben  Foriow,  3^  mllea 
sontUveat  of  Milroy.  It  is  40  feet  in  diameter  and  10  feet  high ;  not 
explored. 

A  third  one  on  the  fanu  of  Finley  Garter,  3  miles  west  of  Milroy,  in 
a  woods  i  mile  south  of  his  house.  It  is  25  feet  across,  5  £eet  high ;  not 
oiK-ued. 

A  fourth  on  the  farm  of  John  OTerlee8e,Sr.,1}  miles  south  of  Milroy, 
on  the  Greensbnrg  road,  50  yards  aortb  of  a  grave- yard  on  the  same  farm. 
It  is  in  a  caltivated  field  and  nearly  plowed  down.  Several  arrow  points 
and  stone  hatchets  have  been  foand  near  it;  not  opened. 

Several  others  are  scattered  over  the  country,  but  they  are  ao  neturly 
alike  that  I  will  not  take  the  time  and  space  to  describo  them. 

The  first  one  of  these  carious  remains  which  I  opened  was  on  Beaben 
Farlow's  farm,  3}  miles  southwest  of  Milroy,  on  a  bluff  20  feet  high,  at 
the  foot  of  which  flows  the  stream  Little  Flat  Bock.  It  was  about  30  feet 
in  diameter,  and  5  feet  high;  round.  luside  of  it  was  what  might  be 
termed  a  stone  wall  inclosing  10  feet  square  of  the  mound.  Though  the 
wall  was  not  of  perfect  masoury,  yet  very  evidently  it  was  built  for  some 
purpose,  and  was  not  a  mere  accidental  arrangement  of  stones,  of  which 
there  were  a  goodly  nnmber  scattered  through  the  mound.  On  top  was 
common  soil  18  inches  deep,  then  clay,  next  clay  and  ashes,  with  coal 
mixed  in  it  2  feet  thick;  then  a  ''hard  pan"  of  clay,  on  top  of  which 
were  three  human  adult  skeletons  and  the  skull  of  an  infant,  tdl  side  by 
Bide,  with  their  feet  toward  the  east.  Ajronod  the  neck  of  one  were  a 
number  of  copper  and  bone  beads,  the  latter  of  which  crumbled  im- 
mediately. The  copper  ones  were  made  of  sheet  copper  rolled  op,  with  a 
hole  left  through  the  center  by  which  to  string  them.  The  land  around 
was  level,  and  there  was  no  trace  left  to  show  where  they  procured  the 
earth.    A  maple  tree  15  inches  in  diameter  grew  on  the  side  of  it. 

^o.  2  was  on  the  form  of  Frank  Power,  1  mile  west  of  Milroy.  It  was 
situated  on  a  small  rise  aboot  150  yards  fiom  a  small  stream.  It  was 
of  precisely  the  same  structure  as  No.  1,  with  the  exception  of  the  rock 
waU.  Kothing  was  found  in  it,  save  a  stone  maal  or  hammer  and 
some  arrow  points.  On  the  "hard  pan"  T  foand,  all  in  one  place,  nine 
flint  arrow  points,  no  two  of  the  same  color,  and  a  plate  of  mica  which 
I  call  a  "looking  glass."  It  is  of  an  oval  shape,  10  inches  in  long 
diameter,  and  7  inches  in  short  diameter,  and  ^  inch  in  thickness.  Also 
two  slate  specimens  were  fonnd  4J  inches  by  2  inches  by  f  inch,  Atmnt 
6  feet  east  of  them  was  a  copper  needle  or  awl  fl  inches  long  and  ^  inch 
thick,  Ihree-comered'at  one  end.  Four  feet  north  of  first  bateh  was  a 
stone  hammer — merely  a  bowlder  shaped  up  to  fosten  a  haudle  on.  No 
bones  found. 

No.  3,  on  the  farm  of  James  Brown,  1  mile  west  of  Milroy,  of  about 
Qie  same  size  and  structure  as  No.  2,  surrounded  with  trees  2  feet  iu 
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diameter  on  an  elevated  spot  J  of  a  mile  from  any  sbreanL   I  foand  noth- 
ing in  this  but  a  small  i>iece  of  galena. 

So.  i,  on  the  tana  of  George  Brown,  3  miles  sonthwest  of  Hilroy,  on  an 
elevation  i  mile  ttom  a  large  spring.  This  is  different  in  stmctare  firom 
any  of  the  others.  It  is  40  feet  across  and  7  feet  high.  Directly  in  tlie 
center  and  t>ottom  of  it  vne  a  small  mound  10  feet  in  diameter  and  3  feet 
high,  of  hard  red  clay,  so  hard  as  to  be  difQcult  to  dig  with  a  mattock. 
All  over  this  was  a  layer  of  charcoal  2  inches  thick,  yet  bo  perfect  that 
I  conld  easily  distiogiiish  the  oak,  ash,  and  poplar  wood  from  which  it 
had  been  bamed.  Uver  this  was  a  stratum  of  ashes  mixed  with  clay, 
and  the  remainder  was  yellow  chiy.  Xear  the  bottom  was  a  skeleton 
lying  with  its  feet  towards  the  west  (all  the  others  lay  in  the  opposite 
direction).  On  one  wrist  were  two  copper  bracelets  made  by  rolling 
ap  sheet  copper,  and  close  by,  a  bear's  claw,  probably  an  oraaineab.- 
The  right  forearm  w:w  ubiwut  Though  this  skeleton  crumbled  and 
could  not  be  saved,  the  others  were  gotten  out  in  a  nearly  perfect 
condition.  Nothing  strange  about  them  except  the  peculiar  bottle- 
shaped  teeth,  cspctiially  the  bicuspid  and  molars,  and  the  fact  that  the 
larger  of  the  two  bicuspids  on  both  upper  and  lower  jaws  came  first, 
com  ory  to  the  fact  in  the  white  and  modem  Indian  races.  From  the 
appearance  of  the  frontal  bone  they  evidently  possessed  a  fair  degree  of 
intelligence. 

I  have  opened  a  number  of  other  monnds,  bat  they  are  oU  about  the 
same,  and  I  to  and  nothing  in  them. 


PBIXITITS  HAMTFiCniBI  OP  8PEAB  AND  ABKOW  POIITTS  ALOlTfi  THE  UlfE 
or  THE  BATiKKAH  BIVEB. 

By  Charles  C.  Jokes,  Jr.,  af  Aug^uta,  Oa. 
In  selecting  sites  for  the  manufacture  of  arrow  and  spear  points,  respect 
was  bad  to  the  convenience  of  the  localities.  Beady  access  to  the  raw 
material  and  to  food  and  water,  and  the  physical  advantages  ofiferf^ 
for  transporting  their  implemente,  when  mauufectnred,  entered  largely 
into  the  calcolations  of  the  primitive  artificers  and  determined  their  par- 
ticular fields  of  operation.  That  such  is  the  fact,  may  be  readily  inferred 
from  the  presence  of  extensive  and  numerous  open-air  workshops  along 
the  line  of  the  Savonnoli  Biver,  and  especially  that  portion  of  it  bordering 
the  connties  of  Bichmond,  Columbia,  Lincoln,  and  Elbert,  in  Georgia, 
and  the  counties  in  South  Carolina  lying  oppodte.  Here  milky  quortis, 
chert,  and  some  varieties  of  jasper  abound.  The  substance  from  which 
the  implements  were  to  be  fashioned  was  at  hafld,  and  in  qnantities 
practically  inexhaustible.  The  Savaunah  River,  with  ito  nnmerons  trib- 
ntaries,  was  a  ue%'ei'-faiUng  storehouse  of  food.  Its  islands  and  banks, 
wljacent  forests,  and  dependent  'swamps  afforded  ample  cover  for 
game  of  various  sorts.    At  that  early  period  the  woods  and  waters  were 
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fiv  more  replete  with  animal  life  tdiau  they  are  at  preeent  Theo,  the 
SaTsonah  wae  a  limiiid  river.  At  regular  times  the  Bhad  and  stnrgeoD 
ascended  and  descended  the  river  in  countless  numbers,  while  all  the  year 
rouDd,  perch,  bream,  catfish,  trout.  Backers,  gar-flsh,  saD-Qsh,  eels,  and 
other  varieties  of  dshes  were  found  in  i  t  in  abandaace.  These  waters  teemed 
also  with  turtles  and  mosaels,  whieh  constituted  favorite  articles  of  food 
among  the  primitive  peoples  of  this  region.  The  boffialo,  the  black  bear, 
the  deer,  the  raccoon,  the  opossum,  the  wild-oat,  the  wolf,  the  miub,  the 
otter,  the  beaver,  and  other  wild  animals,  the  turkey,  the  eagle,  the  fish* 
hawk,  owls,  and  various  birds  had  here  their  habitat.  Beptiles,  some  sorts 
of  which  were  utilized  as  articlee  of  food,  crawled  beneath  the  shadows 
of  the  forests.  The  mnlberry,  plum,  haw,  crab-apple,  and  other  native 
fruits  yielded  their  annoal  tribnte,  while  from  the  nuts  of  the  walnat 
ud  hif^ory  trees  were  obtained  generoos  supplies  of  oil.  It  was  a  re- 
gifHL  attractive  to  man  in  a  state  of  nature.  Here,  under  temperate 
skies,  the  battle  for  life  was  not  severe.  Intermediate  between  the 
mouDtiun  ranges  of  Upper  Georgia  and  the  sterile  pine-barren  belt  to 
the  soath,  running  parallel  with  the  coast,  thia  territory  was  well  suited 
for  the  abode  of  primitive  peoples.  Many  are  the  indications  that  it  was 
oocapied  for  an  indefinite  period  by  a  by  no  means  insignificant  abor> 
iginal  population. 

That  the  Indians  resorted  in  considerable  numbers  to  the  banks  of 
the  Savannah  and  ita  tribntaiito  to  hunt  and  fish  is  attested  by  frequent 
and  large  refuse  piles,  still  existent  at  many  well-selected  points,  by 
ancient  burial-grounds,  by  occasional  tumuli,  and  by  the  sites  of  aban- 
doned villages  upon  the  islands,  and  the  high  grounds  atU^ce^t'  ^  the 


With  a  view,  therefore,  to  easy  subsistence,  companionship,  and  a 
ready  sale  at  home  of  the  manufactured  articles,  it  must  be  admitted 
that  the  primitive  arrow-makers  were  wise  in  here  locating  their  most 
extensive  open-air  workshops.  Surrounded  by  multitudes  engaged  in 
the  capture  of  birds,  animals,  and  fishes,  the  demand  for  stone  darts 
was  necessarily  continuous  and  very  general.  The  loss  and  destruction 
of  such  projectiles  must  have  been  constant  and  great,  and  hence  ex- 
tensive manufacture  was  requisite,  especially  during  the  seasons  set 
apart  for  hunting  and  fishing,  to  supply  the  waste  thus  occasioned.  la 
exchange  for  tbem  food  and  skins  were  freely  offored.  While  to  the 
women  was  mainly  committed  the  fabrication  of  fictile  ware  and  domes- 
tic utensils,  and  while  nearly  all  the  male  members  of  the  community 
were  able,  on  an  emergency,  to  chip  implements  of  bunting  and  fishing, 
the  m^ifj^ture  of  sp^ar  and  arrow  points  was  in  large  measure  mo- 
nopolized,by  i^rtain  mi^n  in  each  tribe.  In  such  labor  were  they  con- 
stantly and  professedly  engaged,  acquiring  a  degree  of  skill  bom  only 
of  an  accvrate  knowledge  of  material, and  continual  practice.  Day  by 
day  were.fhese  chipped  barbs  bartered  away  for  food,  clothing,  and 
ornaments,  and  when  the  products  of  manuf^ture  accumalated  beyoml 
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present  and  loual  demaod  they  were  stored  sway  in  the  groopd,  in  places 
known  only  to  bti9  artiflcers,  whence  they  oould  be,  ti))fen  as  occasion 
reqaired. 

It  most  not  be  forgotten  that  theoccopation  of  the  primitive  worker  io 
Btone  was  deemed  not  only  osetiit  but  honorable.  For  the  pnrpose  of 
disposing.of  his  surplus  stock  he  frequently  made  long  jonraeys,  and  the 
knowledge  of  hia  mission  and  avocation  secored  him  a  welcome  among, 
and  hospitable  treatment  by,  the  tribes  he  visited. 

While  along  the  coast  may  occaaionally  be  seen  nuclei  or  parent  blocks 
of  jasper,  transported  fhim  r,  distance,  and  there  kept  to  be  maDUfa(^ 
tnred  into  implements,  and  while  at  some  points,  even  in  the  depths  of 
the  swamp  region,  may  still  be  noted  traces  of  small  open-air  workshops, 
it  appears  entirely  probable  that  the  Indians  inhabiting  the  sea-islands 
and  the  at^oceat  territory  were  largely  supplied  with  arrow  and  spear 
points  and  other  stone  objects  manulactured  in  the  interior  and  famij^ecl 
by  the  ancient  trader.  Stone  implements  found  along  the  coast,  as  a 
general  role,  are  beautiful  in  material  and  of  admirable  constmcdoa. 
This  suggests  and  seems  Co  justify  the  idea  that  these  primitive  mer- 
chantmen brought  with  them  in  their  tradiog  expeditions  articles  well 
selected,  attractive  to  the  eye,  and  calculat«d  to  command  the  highest 
price  iu  the  way  of  exchange.  From  the  dwellers  near  the  salt  water 
were  obtained  t>eaatiful  ocean  shells,  large  drinking  cops  made  from 
couchs,  beads,  gorgets,  shell  ornaments,  and  shell  money.  This  in* 
terchange  of  commodities  was  very  extensive,  and  prevailed  from  a  re- 
mote antiquity.  By  means  of  long  rivers  traversing  vast  regions  and 
finally  emptying  into  the  sea  were  these  trade  relations  most  easily 
conducted.  Geographically  considered,  the  location  of  workshops  in 
the  region  we  have  indicated  was  most  judicious.  The  territory  per- 
meated by  the  Savannah  was  extensive.  Its  tributaries,  capable  of  nav- 
igatiou  by  canoes  from  single  trees,  were  neither  infrequent  nor  indiffer- 
ent. The  population  permanently  established  in  this  region  was  eon- 
enderable,  and  when  the  mouth  of  the  river  was  reached,  the  network  of 
lnlet»  afforded  ampleopportunity  for  communicating  by  water  with  widely 
separated  oommunitiea.  All  the  outer  islands  guarding  the  coasts 
of  Georgia  and  Carolina,  and  the  headlands  where  these  primitive  peo- 
ples delighted  to  congregate,  were  tbas  rendered  accessible.  In  the 
light  of  discovered  relics  it  appears  impossible  to  prescribe  limits  to  the 
peregrinations,  by  land  and  water,  of  these  traders  of  the  olden  time. 
To  the  knowledge  of  the  writer,  within  a  limited  area  in  the  heart  of 
Georgia  have  been  found  copper  implements  from  the  Lake  Saperior 
region,  a  bead  and  pipe  of  catlinite,  not  of  recent  manufact^^,  large 
beads  made  of  the  columns  of  shells  native  to  the  Gult*  of  Ijfexico,  and 
stone  implements,  whose  material  must  have  been  transported  from  great 
distances. 

From  long  experience,  and  after  frequent  and  careful  examuiation, 
we  are  persuaded  that  we  can  in  many  ipstances  deaigoate  with  cer- 
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taioty  the  locality  on  the  Middle  and  Upper  Savannah  where  many 
forma  of  arrow  and  spear  points  were  mannfecttuM;  ■which  have  been 
found  OD  the  sea  islands  and  in  the  territory  of  Southern  Georgia  at^aoeDt 
to  the  coast  Despite  the  sinuhkrity  in  forms  and  style  of  mannfoctore 
which  charactedzes  all  objects  of  this  class,  to  the  practiced  eye  and  to 
one  critically  conversant  with  the  arclueological  products  of  particnlar 
localities  there  an  certain  marks  or  indicia  which  proclaim  unmis- 
talcably  the  home  not  only  of  the  material,  but  also  of  the  artificer. 
It  is  carious  and  interestiug  to  trace  and  recognize  the  iudestmctible 
proofe  of  these  trade  relations  among  these  jnimitive  peoples,  and  to 
note  with  what  oonfldenoe  the  origin  of  the  bartered  article,  aliw  to  the 
locality  where  fbund,  may  often  be  assigned. 

These  open-air  workshops  exist  not  only  along  the  line  of  the  Savan- 
nah Biver,  bat  frequently  occur  on  the  banks  of  the  Oconee,  the  Oomul- 
i;ee,  the  flint,  the  Chattahoochee,  and  other  southern  streams.  While 
possessing  a  remarkable  similarity  in  constmction  and  Identity  in  ma- 
terial, the  products  of  these  varions  factories  often  indicate  diversities 
which,  to  the  ^e  of  the  carefiil  observer,  are  capable  of  ready  recog- 
nition. In  the  partioolar  region  to  which  our  attention  has  been  directed, 
by  fu  the  greater  nmnber  of  arrow  and  spear  points  were  chipped  from 
milky  quartz  and  chert.  Many  rude  specimens  occur  made  of  slate,  aud 
attain  unnenal  dimensions,  some  of  them  being  a  foot  long  and  four 
inches  wide  across  the  viugs.  In  the  Flint  Biver  region  these  points  ate 
broader,  thicker,  and  eenerslly  made  of  beautifal  varieties  of  yeUov  aud 
striped  jasper.  Not  content  with  utilizing  the  milky  quarts,  chert,  and 
slate  which  lay  at  their  very  doors,  the  primitive  workmen  of  the  Savan- 
nah obtained  from  a  distance  material  of  varied  hue  and  much  beauty,  and 
from  it  fashioned  implements  which,  for  excellency  of  workmanship 
and  intrinsic  attractions  of  snrlace  and  color,  challenge  admiration. 
Those  niannibotured  from  pellucid  crystals,  chalcedony,  rose-oolored  and 
black  quuts,  and  jasper  of  brilliant  hues,  are  peculiarly  attractive. 
Within  the  past  few  years  not  less  than  eight  thousand  well-formed  ar- 
row and  spear  points  have  been  collected  on  both  banks  of  the  Savan- 
nah where  it  separates  the  couuries  of  Columbia  and  Lincoln  in  Georgia 
from  Edgefield  County  in  South  Carolina.  Even  now  tlie  supply  is  by 
no  means  exhausted.  The  aannal  plowings  and  constantly  recnr- 
riiig  freshets  reveal  each  season  now  examples  of  the  taste  aud  skill  of 
these  ancient  workmen.  In  the  enumeration  of  the  implements  taken 
from  this  locality  we  do  not  include  multitudes  partially  formed  and 
broken,  which,  with  quantities  of  chips,  still  mark  the  spots  set  apart 
for  the  mnnuf^ture.  Sometimes  we  encounter  a  locidity,  many  yards 
long  and  several  wicle,  the  sur&ce  of  which  is  covered  to  the  d^th  of 
several  inches  with  fragments  struck  off  during  the  process  of  mauufito- 
tnre,  Mid  with  cores  and  wasters  abandoned  from  some  inhereut  defect 
in  the  material  <»  broken  by  the  Workman.  Some  idea  may  thus  be 
formed  of  the  extent  and  duratiou  of  the  labors  of  these  primitive 
workers  in  stone. 
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We  oan  bat  regard  these  workshops  as  the  plaoes  whence  were  ob- 
taiaed,  asd  tiiat  fo];,centuneB,  maay  of  the  darta  nsed  not  only  b;  tbe 
peoples  who  resorted  for  supplies  of  fish  aad  game  to  the  banks  of  the 
SavaQoah,  bot  by  the  tribes  of  Southern  and  Soatheastem  Georgia  aad 
Southern  Carolina,    r 

If  we  may  credit  Adair  and  other  early  observers,  the  Savannah  Biver 
at  certain  times  of  the  year  must  have  presented  an  animated  soene. 
Upon  its  banks,  at  appointed  seasons,  multitudes  of  Indians  from  the 
interior  con>p%gated.  Weeks  were  spent  in  tlie  general  and  active  pur- 
suit of  fishes  and  game.  All  accumulations  beyond  present  subsist- 
ence  were  smoked  and  dried,  and  in  the  end  transported  to  their  homes. 
It  was  daring  these  periods,  when  these  ripariaD  abodes  were  thronged 
by  peoples  from  a  distance,  that  the  primitive  arrow-makers  reaped 
their  richest  harvests.  Some  of  these  spear-points  are  14  inches  m 
length,  while  arrow-points  are  occasionally  seen  scarce  half  an  inch  long. 
These  last  are  marvels  of  delicate  flint  chipping;  and,  attached  tA  a 
very  small  arrow-shaft,  end  feathered  with  thistle-down,  were  probably 
blown  from  a  tube.  Swamp-canes  supplied  the  ordinary  shafts,  and 
these  were  guided  by  featliers.  Into  the  larger  end  a  spike-shaped  flint 
tip  was  sometimes  inserted,  bot  in  most  instances  a  slit  or  notch  was 
made  for  tiie  reception  of  the  barb,  which  was  securely  fostened  by 
means  of  moistened  threads  of  deer  sinews,  or  glue  made  from  the  soft 
horus  of  a  buck,  or  small  thongs  of  deer  skin.  Beserve  arrows  were 
carried  in  aqoiver  made  of  &wno)-coagar  skin,  suspended  from  the  left 
shoulder,  and  banging  just  behind  the  tight  hip,  where  most  convenient 
access  could  be  bad.  Hickory,  locust,  white  oak,  ash,  and  red  cedar  are 
said  to  have  been  the  favorite  woods  employed  by  these  peoples  in  the 
manufacture  of  their  bows.  These,  the  cnstomary  shape  of  which  was 
tliat  of  a  single  curve,  they  seasoned  well,  and  freqnenUy  anointed  with 
bear's  grease  to  render  them  flexible  and  to  keep  them  from  cracking. 

Upon  the  use  of  these  bows  and  arrows  the  Indians  relied  for  sub- 
sistence and  fur  defense.  They  **  never  lack  meat,"  si^s  the  Hidalgo  of 
Elvas.  "  With  arrows  they  get  abundance  of  deer,  turkeys,  coni^  and 
otJier  wild  animals,  being  very  skillful  in  killing  game."  Oabe^a  de  Yaca 
describes  the  Fk>rida  Indians  as  being  all  archers,  admirable  in  their 
proportions,  spare,  and  of  great  activity.  Their  bows  were  as  thick  ns  a 
man's  aim,  eleven  or  twelve  palms  in  length,  and  capable  of  prqjeoting 
arrows  for  a  distance  of  two  hundred  paces,  and  with  such  precision  ns 
to  miss  nothing.  Even  the  good  armor  of  the  Spaniards  proved  an  in- 
sufficient protection  against  these  missiles;  and  a  bufEklo  or  bear  could 
not  withstand  the  fatal  effect  of  these  well-direeted  shafts.  .Bttt  tlie 
history  of  the  nse  of  the  bow  and  arrow  among  these  primitive  peoples, 
and  their  various  methods  of  hunting  and  fishing,  are  foreign  to  oar 
present  purpose.  We  desire  simply  to  call  attention  to  the  maniCest 
proofo  of  the  extensive  and  long-contiaued  manu&iotnre  of  arrow,  and 
spear  points  along  the  line  of  the  Savannah,  and  we  condnde  with  the 
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remark  that  almoet  every  knova  tfpft  here  finds  rich  expression.  The 
trluQgnlar,  theleaf-shaped,  the  sbark-tooth  form,  th«  gplke-ahaped,  the 
one- winged,  the  cbiael-ended,  those  with  bifnrcated  tangr,  the  repointed, 
and  toany  other  tbrmH  are  here  seen.  As  ire  write,  no  less  than  twenty- 
three  varieties  lie  before  ns,  all  indicating  the  skill,  the  taste,  Mid  the 
foney  of  the  aboriginal  workmen. 

In  his  "Last  Rambles  amongst  the  Indians,'^  Catlin  famishes  as  with 
the  following  acconnt  of  the  manner  in  which  arrow-points  were  made 
wnong  the  Apaches.  We  presume  the  method  adopted  among  the 
Soathem  Indians  was  not  dissimilar : 

"Every  tribe  has  its  fitctory  iu  wbioh  these  arrow-heads  are  made, 
and  in  those  only  certain  adepts  are  able  or  allowed  to  make  them  for 
the  use  of  the  tribe.  Erratic  bowlders  of  flint  are  collected  (and  some- 
times brought  an  immense  distance),  and  broken  with  a  sort  of  sledge- 
hammer made  of  a  roanded  pebble  of  homstone  set  in  a  twisted  withe, 
holding  the  stoBe  and  forming  a  handle.  The  flint,  at  the  indiscrimi* 
nate  blows  of  the  sledge,  is  broken  into  a  hundred  pieces,  and  soch 
flakes  selected  as,  from  the  angles  of  their  fractme  and  thickness,  will 
answer  as  the  basis  of  an  arrow-head. 

"The  master  workman,  seated  on  ^e  ground,  lays  one  of  these  flakes 
on  the  palm  of  his  left  hand,  holding  it  firmly  down  with  two  or  more 
fingers  of  the  same  hand,  and  with  his  right  hand,  between  the  thumb 
and  two  forefingers,  places  his  chisel  (or  punch)  on  the  point  that  is  to 
be  broken  off,  and  a  oo-operabnr  (a  striker),  sitting  in  front  of  him,  with 
a  mallet  of  very  hard  wood,  strikes  the  chisel  (or  punch)  on  the  upper 
end,  fiaking  the  flint  off  on  the  under  side  below  each  projecting  point 
that  is  struck.  The  flint  is  then  turned  and  chipped  in  the  same  manner 
from  the  opposite  side,  and  so  turned  and  chipped  until  the  required 
shape  and  dimensions  aro  obtained,  all  the  fr'nctures  being  made  on  the 
palm  of  the  hand. 

"In  selecting  a  flake  for  the  arrow-head  a  nicejndgroent  must  be  used 
ortbe  attempt  will  fail;  a  flake  with  two  opposite  p^vllel  or  neu-ly 
parallel  planes  is  found,  and  of  the  thickness  required  for  the  center  of 
the  arrow  point  The  first  chipping  reaches  near  to  the  center  of  these 
planes,  but  without  quite  breaking  it  away,  and  each  chipping  is  shorter 
and  shorter  nntil  the  shape  and  the  edge  of  the  arrow-head  are  formed. 

"The  yielding  elasticity  of  the  palm  of  the  hand  enables  the  chip  to 
come  oB  withont  breaking  the  body  of  the  fiint,  which  would  be  the 
case  if  they  were  broken  on  a  hard  substance.  These  people  have  no 
metallic  instruments  to  work  with,  and  the  instrument  (pnnch)  which 
they 'use,  I-vaa  told,  iwas  a  piece  of  bone,  bat  on  examining  it  I  found 
It  to  be  a  Mb8tance''mucb  harder,  made  of  the  tooth  (incisor)  of  the 
sperm  whale,  which  cetaceans  are  often  stranded  on  the  coast  of  the 
Pacific. '  This  pnnch  is  abont  six  or  seven  inches  in  length  and  one  inch  in 
diamet«cy' with  oueionnded  side  and  two  plane  sides;  therefore  present- 
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iDg  one  acnte  and  two  obtnse  angles,  to  soit  the  points  to  be  broken. 
This  operation  is  very  corioos,  both  the  holder  and  the  Btriker  singiog^ 
and  the  strokes  of  the  mallet  being  given  exactly  in  time  with  the  mnsic, 
with  a  sharp  and  rebounding  blow,  in  which,  the  Indians  tell  ns,  is  the 
great  medi^iu  (or  mystery)  of  the  operation." 


MIOA  BEDS  Iir  ALABUfl. 

By  W1LU4U  Obsxer,  of  Birmingham,  Jefferton  Comtti/,  AlahwM. 

In  Olay  Coonty,  township  10,  range  7  east,  seotiou  26,  in  a  corn-field 
on  the  east  bank  of  a  small  stream  flowing  into  Gold  Mine  Branch,  a 
tributary  to  Talladega  Greek,  is  a  stone  heap,  many  of  the  locks  from 
which  have  been  used  in  forming  a  retoining  w^l  on  the  lower  side  of  a 
wagon-way  into  the  Talladega  and  Ashland  road.  It  is  supposed  hy 
the  residents  here  to  have  been  formed  by  the  followers  of  De  Soto  to 
mark  the  locality  of  an  ancient  excavation  in  one  of  the  mica-beariug 
beds  of  quartz  and  feldspar  belonging  to  this  neighborhood,  and  that 
they  obtained  silver  from  it,  and  from  others  of  like  character. 

The  geology  of  this  region  is  Huronian,  being  constituted  in  this 
immediate  vicinity  of  gneissoid  and  mica  slate,  and  hombleudic  rocks. 
This  excavation  is  in  a  stratum  of  mica-bearing  quarts  and  feldspar 
exceeding  8  feet  in  thickness,  and,  judging  from  the  apparent  area  given 
to  its  entrance,  the  aborigines  must  have  worked  in  it  for  a  long  time, 
and  without  any  of  our  appliances  for  quarrying,  ae  no  marks  made 
by  metallic  toots  or  pieces  of  them  are  fonnd,  though  the  place  has  been 
searched  time  and  again  for  silver,  and  latterly  for  mica,  affording  sheets 
of  the  latter  {Muscovite)  squaring  from  1  to  10  ini^es,  and  in  one  in- 
stance 11  by  14  inches. 

Southeasterly  from  this  place  about  300  yards,  in  the  same  range, 
township,  and  section,  occurs  a  smaller  excavation  in  a  similar  micaceoos 
bed,  trending  parallel  with  the  former,  both  of  them  being  easily  traced 
on  their  ontorop  for  miles  in  a  northeasterly  and  southeasterly  direction, 
with  a  dip  of  62°  toward  the  southeast  In  Talladega  County,  township 
20,  range  6,  section  1^,  there  is  another  one  of  these  excavations  of  as 
large  dimensions  as  the  first  mentioned,  and  in  a  similar  bed  of  mica- 
bearing  qnartz  and  feldspar,  from  both  of  which  it  is  evident  tlie 
aborigines  obtained  large  qotuitities  of  mioa. 

It  is  observable  in  these  three  instonces  that  these  beds  were  attacked 
by  them  at  tbeir  outcrops  on  the  banks  of  streams,  where  denadation 
bad  revealed  them,  and  that  the  entries  were  made  on  them  in  the  most 
simple  n 
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KOITNDS  IK  ViSHIKflTOK  COITNTT,  1IIS8IS8IPFI. 

From  notea  hy  Juots  Hoooh,  of  StaiMtoti,  Okio. 

The, following  descriptioQ  of  moands  in  Washington  Coonty,  Misais- 
Blppi,  ia  prepared  &om  rough  memoranda  of  surveys  made  by  the  late 
James  Hough,  of  Hamilton,  Ohio,  and  aeut  to  Uie  Smithsooian  InstitU' 
tion  by  Hr.  John  M.  MilUkin. 


On  p^e  115  of  "Ancient  Mouaments,"  by  Sqnier  and  Davis,"  will  be 
found  a  de8<!riptioo  of  a  group  of  graded  mounds  situated  upon  the 

*  Ancileat  HountneiitB  of  the  Hiaeisiippi  Tftlley.    By  E.  D.  Sqnier  and  E.  H>  XtaTis, 
(SmWuotUm  ConMb^tiofu,  yol.  I.) 
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Tight  bank  of  Walnat  Bayoa,  in  Madison  Parish,  Loaisiana,  seven  miles 
firom  the  Mississippi  Biver,  surveyed  by  Hr.  Hungb  for  Mr.  McBride. 
Plate  yyyiY  of  that  work  gives  a  graphic  representation  of  the  group. 
The  mounds  described  in  the  present  sketch  are  situated  about  four 
miles  east  of  the  Mississippi  Biver,  nearly  opposite  Point  Chicot,  atwnt 
latitude  33°  30'  N.,  a  mile  or  more  from  Williams  on  the  west,  and  two 
miles  from  the  Black  Bayou  in  the  same  direction,  and  near  the  road 
leading  ftom  William  B.  Campbell's  plantation,  outhe  Mississippi  Kiver, 
in  Washington  County,  Mississippi,  to  the  Mississippi  Kiver  above,  at 
Colonel  Wm.  Perkins's  plantation,  in  Choctaw  Bend,  Bolivar  County, 
Mississippi. 

No.  1  is  20  yards  by  15  yards  on  the  top,  40  yards  by  30  yards  at  the 
base,  and  8  feet  high. 

No.  2  is  12  yards  by  9  yards  on  the  top,  26  yards  by  20  yards  at  the 
base,  and  6  feet  high. 

No.  3  is  10  ytirds  in  base  diameter  and  4  feet  high. 

No.  4  is  of  the  same  dimensions  as  No.  3. 

No.  5  is  10  yards  by  0  yards  on  the  top,  20  yards  by  15  yards  at  the 
base,  and  5  feet  high. 

A  graded  way  leads  from  No.  2  to  No.  1,  and  from  No.  1  to  No.  6, 
and  thence  to  No.  6,  about  5  yards  wide  and  3  feet  high. 

No.  6  is  25  yards  square  on  the  top,  1 10  by  1 30  yards  at  the  base,  and 
36  feet  high.  There  is  a  platform  at  the  south  end  23  yards  wide  and 
10  feet  high,  and  another  at  the  north  end  10  yards  wide  and  6  feet 
high.  A  road  leads  from  the  top  to  near  the  edge  of  the  platform  at  the 
north  end. 

No.  7  is  20  yards  square  on  the  top,  60  yards  square  at  the  base,  and 
IS  feet  high.  A  road  leads  from  the  top  to  the  level  ground  at  the  sootfa 
md,  and  another  firom  the  base  on  the  north  to  No.  S. 

No.  8  is  20  yards  square  on  the  top,  50  yards  square  at  the  base,  and 
13  feet  high. 

No.  9  is  20  yards  by  10  yards  on  the  top,  40  yards  by  30  yards  at  the 
base,  and  6  feet  high.  A  road  leads  from  the  top  to  the  bottom  ou  the 
north  side. 

No.  10  is  25  yards  by  10  yards  on  the  top,  40  yards  by  30  yards  at  the 
base,  and  9  feet  high.  A  road  leads  from  the  top  to  the  bottom  ou  the 
north  side. 

No.  11  is  16  yards  square  on  the  top  and  35  yards  sqnare  at  the  base. 

No.  12  is  40  yards  by  30  yards  ou  the  top,  140  yards  by  1.10  yards  at 
the  base,  55  feet  high,  with  a  platform  at  the  northeast  comer  25  yards 
wide  aud  10  feet  high.  A  road  leads  from  the  top  at  the  east  end  by  a 
regular  grade  to  the  outer  edge  of  the  platform.  At  the  west  end  of  the 
top  there  is  an  excavation  25  feet  by  30  feet  and  6  feet  deep.  A  road 
25  feet  (yards!)  wide  and  4  feet  high  leads  to  No.  13. 

No.  13  is  25  yards  by  15  yards  on  the  top,  40  yards  by  30  yftids  at- the 
base,  and  8  feet  high.  ,  -.  , 
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Id  "Andoit  MoDuments,"  page  116,  is  asmall  sketch  of  graded  moonds 
encircled  by  an  eartlivork,  situated  in  Bolivar  County,  Missifisippi,  near 
Williuns's  Bayou,  in  the  Choctaw  Bend,  one  mile  and  a  half  from  the 
Mississippi  Biver.  In  Mr.  Hongh's  notes  is  a  roagh  sket4^  of  a  similar 
gronp  in  the  same  locality,  and  aaid  to  be  on  the  plantation  of  Mr.  Will- 
iam P.  Perkins  (Fig.  2). 


Fio.  8. 

"So.  1  is  25  yards  sqiiia«  at  the  top  and  50  yards  sqnare  at  the  basei 
with  a  graded  way  reaching  from  the  top  to  the  bottom. 

TSo.  2  is  20  yards  sqoare  at  the  top,  46  yards  at  the  base,  15  feet  high, 
with  a  road  leading  from  the  top  to  the  base. 

KoB.  3  and  4  ue  oircalar  at  the  base,  with  a  diameter  of  10  yards,  each 
6  feet  high. 

The  circtdar  earth  wall  sarroonding  the  gronp  is  250  yards  in  diam- 
eter and  3  feet  high. 

^o.  5  IB  a  ciicnlar  moand  on  P.  Williamson's  plantation  20  yards  in 
diameter  and  6  Ceet  high. 

The  similarity  of  these  neasorements  with  those'  given  in  "Ancient 
Monuments,"  page  116,  leads  ns  to  behere  that  the  two  sketches  bio 
meant  for  the  same  gronp.  The  difference  of  position  in  the  graded 
ways  makes  it  desirable  to  have  the  ground  resnireyed  by  a  competent 
topographer. 
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HODKBg  IK  MOBEIODBB  PABIBH,  LOnBUSl. 

By  BXXJAWN  H.  Bbodkax,  qf  PlanttnvOU,  Xo. 
In  reply  to  yonr  circular  relative  to  an  exhaaatiTe  work  on  the  "Aidue- 
ology  of  America,"  coBtaininfr  ^  >^t>^t  ^^  "informatiod  concerning  any 
monad  or  other  ancient  remains  in  our  parish,"  I  annex  the  foUowing : 
I  have  carefally  gone  over  all  the  mooiidB,  camping  places,  &c.,  that  I 
can  find  in  our  parish,  having  traveled  over  100  milea  in  ao  doing.   There 
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are  only  two  clusters  of  moonds,  one  of  them  on  the  plantation  of  Dr. 
William  P.  Harrison,  one  mile  west  of  Oak  Bidge,  and  the  other  on  t^e 
plantation  of  Mr,  Q.  H.  Johnson,  in  section  18,  township  22  north,  range 
7  east,  formerly  the  "  Baleigh  Jjassiter  Place."    (Diagrams  I,  II.} 
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The  Bketoh  (Diagram  II)  shows  coirectl;  the  relative  height  of  mounds 
in  the  latter  location.  In  moand  Ka  1  hnman  bones  have  been  fonnd,  a 
sknll,  teeth,  &&  I  tried  to  get  tiie  skull,  bnt  the  negro  irho  plowed  it 
ap  told  me  that,  although  nearly  perfect  when  be  found  it,  it  cmmbled 
into  dost  on  the  shelf  where  he  placed  it,  in  less  than  twenty-foar  hours. 
A  small  pottery  jar  or  jug  was  also  fonnd  in  it,  and  a  roond  ball  of  lead- 


•Golored  mica,  3  inches  in  diameter.    The  jar  was  broken  in  the  tines, 
about  one-half  only  remaining;  it  is  made  of  soft  grayish-blue  clay, 
mixed  with  ground  shell  (I  think);  at  least  there  were  shiny  and  flaky 
patches  mixed  with  the  gray-blue  clay. 
The  monnds  are  about  200  yards  from  the  present  eaat  bank  of  tlie 
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bayon,  which,  hoveyer,  aeems  to  have  grado^ly  encroached  on  tiie  blafl 
ahoat  150  yards.  The  diHtance  firom  No.  1  to  No.  2  is  150  yaids ;  from  So. 
2  to  So.  3, 100  yards.  The  land  has  been  in  cultivation  for  thirty-five 
years,  and  the  monnds  aie  mnoh  broken  down  in  height  and  spread 
oat  at  the  base  from  washing  down. 

In  Ko.  2  and  No.  3  nothing  except  some  nmgh  arrow-heads  have  been 
fonnd,  aad  a  polished  broken  quartz  az  or  tomahawk.  It  most  have  been 
a  place  of  resort  for  fishing,  &o.,  as  there  are  remtuns  of  the  river  mosselB 
fonnd  in  the  ground  aroand  the  mouidB,  and  in  the  mounds  themselves. 

These  moulds  have  never  been  dug  into,  and  I  find  no  burnt  clay 
about  them  to  show  that  fire  was  nsed  during  their  construction.  The 
cypress  brake  east  of  the  monnds  ia  the  head  of  a  consiclerable  chain  of 
brakes  and  lagoons  extending  about  12  or  16  miles  in  a  curve  south  and 
southeast,  and  on  its  banks  are  nnmerous  camping  places  in  which  are 
fonnd  arrow-heads,  broken  pottery,  shells  (fi«sh-water)  not  now  found 
in  the  brakes.  This  would  show  that  either  the  brakes  were  once  ran- 
ning  water,  or  that  the  shells  were  brought  ftx>m  the  bayoo.  This  conn- 
tcy  is  peculiar  in  its  formation.  From  the  Mississippi,  extending  west, 
is  a  vast  level  expanse  of  rich  land,  covered  with  luxuriant  vegetation, 
cot  np  by  sloughs,  bayous,  and  brakes,  with  perhaps  not  20  feet  elevation 
above  the  Mississippi  until  you  reach  what  are  called  the  bluffs.  These 
elevations  were  once  the  banks  of  the  immense  lake  which  formed  the 
backwater  frxim  the  Mississippi  Biver.  On  both  banks  of  the  bayou, 
on  the  hills  as  well  as  on  the  low  lands,  are  evidences  of  a  once  nnmer- 
ous population,  extending  back  to  the  hills.  Beside  all  the  Uttle  rivniets 
are  remains  of  camps  and  places  where  pottery  was  burnt  and  arrow- 
heads chipped. 

These  mounds  appear,  however,  to  have  been  the  center  of  civiliza- 
tion, as  tlie  villages  seem  to  be  more  scattered  as  you  leave  them. 

I  have  prepared  a  plot  of  sections  in  my  immediate  neighborhood, 
where  are  camps,  &c.,  marked  down.  These  monnds  are  the  only  places 
in  which  there  have  been  fonnd  bones  (O.  H.  Johnson's  place),  and  frxtm 
the  paucity  of  them,  I  think  that  either  the  common  people  buried  their 
dead  promiscuonsly  or  burnt  them  on  piles  of  wood.  Only  one  sknll 
has  thus  far  been  found  in  these  monnds. 

The  monnds  at  Oak  Bidge,  in  the  southern  part  of  this  parish,  were  de- 
scribed by  a  former  representative  of  this  district,  and  sent  to  your  in- 
stitution just  after  the  war. 

Th;ey  stand  in  the  Mississippi  bottom-lands,  about  20  miles  from  the 
bluJt^  2j  miles  ftvm  Lake  Le  Fouche,  and  must  have  been  sacrificial 
monnds,  as  evidences  of  pUes  of  dry  canes  having  been  bm-ned  on  damp 
day  are  found  in  them.  They  seem  to  have  been  built  in  layers,  covered 
with  clay,  and  the  canes  (snch  as  we  now  use  for  fishing-poles)  were  burnt 
on  them,  the  impressions  of  the  joints  of  the  canes  remaining  in  the 
burnt  red  clay.  Bones  and  human  remains  fonnd  in  them  show  great 
age.  Qnantities  of  celts,  arrow-heads,  chisels,  wedges,  &o.,  have  been 
ftonnd  in  the  fields  and  plantations  for  miles  around.     ,  ~  . 
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Bt  W.  H.  BuuoBUfP,  of  BaldwitueiBe,  K.  T. 

Some  of  these  wampmn  belts  of  tbe  Six  Katious  are  reinu'bable  for 
their  great  iridth ;  a  belt  of  30  rows  being  called  "a  prodigious  large 
belt,"  vhile  tbe  widest  of  tltem  oontoins  49  rows. 

No.  1,  formed  of  white  beads  on  dark  groand  of  wampom,  is  aboat 
half  of  a  belt  of  7  rows,  sappoeed  to  bare  been  brought  by  the  French 
misslonariea.  Tbe  "Long  House"  represents  the  Fire S'ationa,  and  the 
cross,  the  French.  No.  2  is  a  belt  of  7  rows,  with  4  pairs  of  diamonds 
remaining.  ISo.  3  baa  12  tows,  and  there  are  now  7  dark  bars.  Ko.  4 
has  a  house  in  the  center,  with  two  small  men  insid&  On  one  side 
without,  ore  seven,  men  dasping  bands;  on  the  other,  six.  This  is 
several  feet  long,  and  oontains  15  rows.  "So,  5  is  considerably  broken ; 
it  has  13  rows  of  beads  and  i  bars.  No.  6  is  of  7  rows,  quite  long,  bnt 
not  complete ;  the  general  design  is  a  series  of  dark  crosses.  No.  7 
represents  the  league  of  the  Iroqnoia.  It  is  of  38  rows,  having  white 
figures  on  purple  ground.  The  league  has  bat  one  heart,  and  each 
nation  (a  square)  is  united  to  that  and  each  of  the  others.  There  ore 
bat  two  squares  on  each  side  now.  No.  8  is  of  49  rows.  The  flgore 
shows  about  half  of  it.  No.  9  is  of  45  rows,  about  one-tiiird  of  it  is 
here  represented.  No.  10  is  of  7  rows,  and  has  5  hexagons,  one  for 
each  of  the  Five  Nations.  Both  sides  of  the  belts  are  alike,  deer-skin 
thongs  nmning  through  tbe  length  of  tbe  belt,  tbe  shell  beads  being 
sewed  between.  There  ore  two  others  of  6  and  8  rows  respectively, 
without  particular  design. 

The  outlines  will  give  the  general  patterns  accurately,  but  it  would 
be  difficult  to  show  their  real  beauty.  The  beads  themselves  are  of  deli- 
'  «ate  colors,  and  the  belta  are  very  substantiaUy  made. 
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iniii  Riues  raoK  bcohaiii,  k.  t. 

Br  Fbakk  D.  Andrews,  </  Fiitdaiid,  Jf.  J. 

WIiQe  collecting  fossils  from  tbe  limestone  rocks  of  Bcholiarie,  N^.  T., 
my  attention  was  attracted  by  the  namerons  chips  of  homstone  which 
I  netloed  on  crossing  a  cnltiTated  field,  and  I  determined  apon  giving 
atHDC  time  to  their  Investigation. 

AboQt  60  rods  vest  of  the  bridge  crossing  the  Schoharie  Cieek,  and 
at  an  elevation  of  about  75  feet,  there  issues  from  tbe  rocks  of  tbe  Lower 
Helderberg  formation  a  fine  cold  spring.  In  the  immediate  neighbor- 
hood the  soil,  when  under  cultivation,  appears  dark  and  rich  compared 
with  the  rest  of  the  field.  Here  the  Indians  must  have  lived  for  some 
time,  judging  from  the  chips  aoA  ft-agmente  of  their  arrow-points  and 
lacger  implements  so  plentifiilly  scattered  aboat. 

Having  visited  the  place  only  during  the  summer  season,  wheu  the 
ground  was  partially  covered  by  growing  crops,  I  have  never  been  able 
to  give  the  locality  as  thorough  a  search  as  I  trould  wish.  ITotwith- 
stending  the  an&vorableoircomstances,  I  have  found  nearly  one  hundred 
arrow-heads  in  perfect  <»:  nearly  perfect  condition;  a  large  number  of 
broken  spear  and  arrow  heads,  knives,  and  scrapers  in  various  stages  of 
completion;  also  whetstones,  sinkers,  and  hammer-stones  in  abundance. 

The  MTOW  heads  do  not  show  very  much  skill  in  their  execution, 
though  most  of  the  types  are  found.  The  material  nsed  is  homstone 
and  comes  ttom.  the  comlferons  rocks  of  this  locality.  I  have  seen 
another  workshop  close  to  the  creek,  not  for  distant  from  tbe  Gold 
Spring,  where  are  abundance  of  cfaippings,  and  where  I  have  found  bits 
of  pottery,  arrow-heads,  scrapers,  and  an  ax  of  rude  manuiJusture. 

Down  the  creek  a  half  mile  or  more,  and  on  the  eastern  side,  are 
fields — showing  evidence  of  having  been  the  sites  of  Indian  encamp- 
ments— ^from  which  I  have  gathered  many  of  the  articles  mentioned 
above.  Some  of  them  are  of  material  not  found  here,  indicating  that 
fbey  must  have  been  brought  from  a  distance,  by  exchange  or  otherwise. 

From  the  banks  of  a  sm^  stream  emptying  into  the  creek  I  have  dug 
a  number  of  fragments  of  pottery  evidently  belonging  to  one  dish ;  with 
Oiese  ocenr  ashes  and  burned  pieces  of  bones.  I  have  not  been  able  to 
find  any  bniial  places.  In  building  the  rmlroad,  and  in  making  tbe 
road  near  the  Gold  Spring,  bones  were  foond. 
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Br  a.  T.  Walker.  ^  Clear  WaUtr,  Florida. 
INTBODUOIOBT  BTSMABKB. 

Mnch  of  the  work  reported  in  the  following  pages  was  done  during 
the  spring  and  summer  of  1879,  at  intervals  snatched  fi»m  baeiness 
engagements,  and  whatever  was  obtained  in  tiie  way  of  relics  at  once 
transmitted  to  the  Smithsonian  lustitntion,  together  with  letters  fblly 
explanatory,  written  while  the  whole  afTaJr  was  fi:«ah  In  my  mind. 

I  have  endeavored  to  keep  my  imagination  in  subjection  to  reason, 
and  whatever  is  offered  in  the  way  of  theory  ia  the  result  of  much 
thought,  and  supported  by  many  tacts. 

It  is  also  necessary,  perhaps,  to  state  that  the  mounds  were  not  ex- 
amined in  the  order  adopted  in  this  report,  as  the  first  on  the  hst  were 
among  the  last  examined.  I  have  pursued  the  present  pltm  in  order 
that  the  reader  may  follow  them  in  regnlfv  order  along  the  coast  as  they 
occur,  going  south,  into  and  around  the  shores  of  Tampa  Bay.  I  have 
purposely  omitted  any  descriptions  of  mounds  composed  entirely  of 
shell,  aa  I  bdieve  them  to  belong  to.  an  entirely  different  class,  liese 
will  be  described  in  a  separate  paper  devoted  especially  to  their  ood- 
sideration. 

1.  MOUNDS  AT  THE  MOUTH  OP  KOOTIE  BITEB. 

This  little  stream  is  known  by  various  names.  The  oldrar  maps  desig- 
nate it  as  the  Achaskotie,  others  as  the  Pith-le-ches-kotie,  but  it  is  com- 
monly known  among  the  people  as  the  Kootie.  It  empties  into  the  Gulf 
of  Mexico  alwut  ten  miles  north  of  Andote  Biver,  in  Hernando  County. 
Ite  mouth  is  filled  with  oyster  bars,  which  extend  op  the  river  some  dis- 
tance, making  navigation  difBcnlt  for  the  smallest  craft.  On  the  south 
bank  of  this  stream,  one-foorth  of  a  mile  above  its  mouth,  are  two 
mounds  of  considerable  size.  The  one  nearest  the  sea  is  oblong  in  shape, 
163  feet  in  length,  55  feet  in  breadth,  and  6  feet  high.  Xt  Ues  with  its 
longest  diameter  nearly  due  north,  and  Is  composed  of  alternate  layers 
of  sand  and  shell,  each  layer  being  firom  8  to  12  inches  in  thickness. 
The  superincumbent  soil  was  8  inches  thick.  The  shells  used  in  its  con- 
struction are  those  of  the  common  oyster  principally,  with  a  slight  ad- 
mixture of  small  coucbs  and  scallops.  Figs.  3  and  4,  Plate  I,  will  give 
a  good  idea  of  this  mound  in  gronnd  plan  and  in  section.  The  dotted 
portions  show  where  excavations  were  made  by  me.  No  relics  whatever 
were  obtained  from  this  mound,  and,  &om  its  level  top  and  general  con- 
struction, I  class  it  as  a  mound  for  residence.  About  300  feet  east  of 
this  lies  another  mound,  somewhat  longer  and  higher  than  the  preced* 
ing,  remarkable  for  ite  singnlar  shape,  which  is  somewhat  like  a  dnb, 
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witli  a  projecting  branch  or  horn  near  the  smaDer  end.  The  struct  tire 
is  175  feet  long.  The  iMger  or  wider  end  is  50  feet  wide  and  the  smallor 
15  feet  acroaa.  The  horn  or  branch  leaves  the  m^  stracture  at  an 
angle  of  about  45  degrees,  58  feet  £rom  the  smaller  end,  wid  extends  due 
north  20  feet,  having  an  average  width  of  10  feet.  Figs.  1  sad  2,  Plate 
I,  represent  this  monnd  in  gronnd  plan  and  section.  The  whole  strae- 
tnie  slopes  gently  flram  the  wide  end,  attaining  its  greatest  height  op- 
posite the  projecting  horn ;  from  this  point  it  slopes  rapidly  away  to  the 
narrow  end  of  both  the  horn  and  main  monnd. 

Excavations  systematicaUy  conducted  revealed  homan  lemaina  in  vast 
qnfuitities  in  every  part  of  the  monnd,  bat,  owing  to  their  great  age, 
Qiey  cmmbled  at  a  toncb,  and  it  was  with  great  difflcolty  that  I  obtained 
one  perfect  craniom.  This  skull  was  that  of  an  adnlt.  One  side  of  the 
head  had  been  broken  in,  and  imbedded  in  the  sand.  Inside  the  head 
I  found  a  rusty  iron  spike  about  3  inches  in  length,  and  a  broken  arrow 
head.  Excepting  some  highly  omameated  firagments  of  pottery  these 
were  all  the  relics  I  obtained.  These  fragments  were  scattered  throngh- 
ont  the  mound. 

The  mode  of  burial  was  interment  at  full  length,  with  the  beads  di- 
rected toward  a  common  center,  the  body  reclining  on  its  right  side;  I 
discovered  three  of  these  circles  of  bodies,  each  containing  from  seven 
to  fourteen  adult  skeletons. 

These  mounds  are  situated  convenient  to  good  water,  and  in  a  vicinity 
that  afforded  their  builders  easy  access  to  oyster  bars  tmd  ahell-flsh  of 
every  variety.  So  large  trees  grow  on  or  near  them,  and  the  growth 
upon  them  consists  of  scrubby  bushes  and  saw-palmetto. 

2.  AHOIBNT  IBBOW-HBID  FAOTOST. 

About  five  miles  sontb  of  the  Kootie  Biver,  and  some  two  miles  north 
of  the  month  of  Anclote  Biver,  is  a  small  stream  called  Trouble  Gre^ 
A  considerable  body  of  bine  flint-rock  occurs  here,  cropping  ont  along 
the  shores  of  the  creek,  with  scattering  nodules  lying  in  all  directions. 
This  point  was  evidently  used  for  a  long  time  by  the  aborigines  as  a 
fectory  for  UTOW  and  spear  hedds.  Bushels  of  chips  and  fragments 
strew  the  ground,  and  large  quantities  have  been  washed  trom  the  banks 
of  the  creek  and  cover  its  bottom.  A  long  search  revealed  nothing  ex- 
cept a  few  arrow  points  and  spear  heads  spoiled  in  making,  and  a  tot  of 
broken  pottery. 

ISo  doubt  excavations  along  the  banks  would  bring  other  relics  to 
light,  as  the  Indians  must  have  resorted  to  this  place  in  large  numbos, 
and  have  worked  here  for  a  long  series  of  years,  judging  tana  the  depth 
of  soil  over  the  chips. 

3.  HOUVDS  ON  AKdlX>XH  BITBB. 

In  ascending  Anclote  Biver  one  of  the  moat  prominent  objects  that 
attract  the  eye  is  a  large  oblong  monnd  on  the  northern  shon,  which, 
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listng  abmptly  &om  the  level  ooast,  looks  botlt  larger  and  higher  Qiui 
it  really  is.  (Plate  IL)  It  U  sitaated  abont  balf  a  mile  ftom  the  month  of 
the  river,  and  about  the  same  distance  from  Mr.  Hop^s  dwelling  and 
store,  very  near  a  well-known  spring  of  water  called  the  "  Old  Spanish 
WeU." 

Ihe  length  of  this  mound  is  235  feet^  ita  breadth  166  f^  and  its 
height  10  feet,  and  it  is  composed  of  alternate  layers  of  sand  and  sbelL 
The  surface  soil  is  IS  inches  in  depth,  followed  by  a  layer  of  sheU  one 
foot  thick ;  below  this  is  a  stratnm  of  sand  two  feet  in  thickness,  fol- 
lowed by  sbelL  This  is  as  deep  as  I  penetrated,  bnt  long  experience 
convinces  me  that  this  order  is  maintained  to  the  base,  whicb  begins 
with  a  fonndation  of  shelL  The  shell  nsed  in  the  eoustmictlon  of  the 
moond  is  that  of  the  common  oyster,  donbUess  obtained  from  the  river 
close  at  hand.  A  well-defined  roadway  on  the  sonthem  side  led  to  the 
top,  which  is  perfectly  level,  and  no  doabt  contained  the  residence  of 
the  chief  of  the  tribe. 

No  ezplorationB  had  been  attempted  previously  to  my  visit,  and  I  ob- 
tained no  relics  of  any  sort  The  growth  upon  the  mound  was  similar 
to  that  of  the  sorrounding  country,  consisting  of  sm^  stunted  pines 
10  or  12  inches  In  diameter,  and  saw-palmetto. 

1.  THE  HTEBB  MOUND. 

This  mound  is  sitaated  about  one  mile  higher  up  the  river,  on  the 
north  bank,  near  the  residence  of  Mrs.  Myers,  and  aboat  one-fourth  of  a 
mile  from  the  stream.  (Plate  II.)  Some  fresh-water  ponds  close  at  hand 
suppUed  the  builders  with  f^h  water,  and  the  numerous  ehell  heaps 
in  the  vicinity  attest  the  productiveness  of  the  fi.sbing  grounds. 

The  length  of  this  structure  is  168  feet,  its  breadth  88  feet,  and  it« 
height  6  feet ;  it  is  composed  entirely  of  sand.  The  pits  from  which 
this  sand  was  obtained  are  three  in  number,  located  on  the  western  end, 
and  it  is  probable  that  a  portion  was  escavated  from  the  pond  on  the 
north  side.  The  mound  Ues  with  its  longest  dituneter  nearly  east  and 
west.    " 

So  explorations  had  been  made  previously.  I  sank  a  shaft  in  the 
center  quite  to  the  bottom ;  also  one  in  each  end  bdow  the  foundation. 
The  soil  on  top  was  8  inches  deep,  and  the  timber  upon  it  similar  to  that 
on  the  mound  near  the  month  of  the  river.  This  also  will  have  to  be 
classed  with  those  enumerated  before  as  having  contained  a  residence. 

S.  THB  OEMOiro  MOUK». 

Following  the  coarse  of  Anclote  Biv^  to  the  eastward,  above  the 
ferry  a  large  bayon  breaks  off  to  the  south  and  southwest,  ^ear  the 
head  or  end  of  this  bayoa  is  a  deep  round  pond  called  the  "  Boiling 
Spring."  This  spring  is  known  for  miles  around,  and  is  said  to  be  of  un- 
fathomable depth.  The  water  is  deep  blue,  intensely  salt,  and  before 
storms  the  spring  boils  in  the  center  like  a  caldron.    I  saw  shariu,  tar- 
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pom,  and  other  large  flslt  in  it  Half  a  mile  northeast  of  this  spring  is 
a  ciixjnlai-  sand  mound,  bnilt  at  the  foot  of  a  low  sand  ridge.  (Plate  ILl 
Close  at  hand  oa  the  northeast  is  a  s^es  of  shallow  poods,  aorronnded 
by  marshes. 

The  motmd  is  95  feet  in  diameter,  and  is  now  aboat  5  feet  high.  Urig- 
inally  it  was  probably  sairotmded  by  a  ditch,  which  is  nearly  filled  np 
and  obliterated,  thongh  &int  traces  of  it  can  be  seen  on  the  eoathem 
and  sontliwestem  sides. 

Partial  explorations  had  been  made  by  the  ladies  of  Mr.  Ormmid's 
family,  who  informed  me  that  they  had  found  nomerons  skulls,  pottery, 
&i0.,  which  were  thrown  aboat  nntil  destroyed.  The  growth  npon  the 
monnd  is  precisely  similar  to  that  of  the  sniroimding  forests,  consisting 
of  tall  pines  from  18  inches  to  2  feet  in  diameter. 

I  began  operations  on  the  soatbem  side,  intending  to  cnt  a  wide  tieoch 
entirely  across  the  monnd  nearly  to  the  foundation ;  but,  after  spend- 
ing considerable  time  and  finding  nothing,acloaer  examination  revealed 
the  &ct  that  interments  had  only  been  made  in  a  small  area  abont  the 
top  and  a  short  distance  down  the  northern  slope.  So,  abandoning  n^ 
ditch,  I  went  to  work  on  the  other  side,  and  soon  came  npon  large  num- 
bers of  bones,  fragments  of  potteiy,  &c.,  secouingly  mingled  in  heartlefls 
confosion  and  disorder ;  arm,  leg,  and  thigh  bones  being  piled  on  top  of 
sknlla  or  wedged  beneath  them.  As  the  work  progressed,  however,  I 
began  to  see  order  arise  out  of  the  apparent  confosioh,  and  at  length  I 
found  a  skeleton  in  pretty  good  preservation,  entirely  separated  from 
the  others.  I  set  to  work  to  solve  the  problem  in  earnest.  The  entire 
absence  of  vertebrte,  ribs,  fhonlder-blades,  &c.,  had  struck  me  as  very 
singular  in  the  outset.  Working  away  the  sand  with  a  small  trowel 
from  the  bones  imbedded  in  tiie  wall  before  me,  I  got  a  perfect  view, 
in  section,  (rf  the  mode  of  burial  pursued  by  the  aborigines.  Plate  III, 
Fig.  2,  will  give  a  correct  idea  of  the  method — A  representing  the  bones 
as  they  lay  in  the  earth  J  B,  a  mass  of  ashes,  cinders,  partly  burned  ver- 
tebree,  and  calcined  sand ;  a,  a,  the  position  of  the  arm  bones ;  b,  b,  the 
bones  of  the  leg  and  thigh;  and  o,  the  cranium. 

Kow,  let  US  see  if  this  does  not  unravel  the  whole  mystery.  We  will 
suppose  the  moond-bailders  are  about  to  perfcmn  the  burial  ceremony. 
First,  a  shallow  grave  is  dng  long  enough  to  accommodate  the  body  at 
fall  length,  as  at  c,  d,  Fig.  2.  A  fire  is  kindled  at  B,  and  the  body  Wd  npon 
it,  the  legs,  arms,  and  head  projecting  beyond  it  The  fire  is  confined 
entirely  to  the  tmnk  of  the  body  and  kept  burning  fiercely  until  it  is 
completely  destroyed.  This  being  accomplished,  the  legs  are  doubled 
as  represented  at  A,  the  head  placed  &ce  downward  between  the 
thighs,  and  the  arms  laid  on  or  by  the  side  of  the  head.  Cooking 
vessels,  cups,  dishes,  &c.,  are  now  broken  and  thrown  into  the  grave, 
which  is  filled  with  sfmd,  and  the  ceremony  is  completed. 

As  to  the  age  of  the  interments  in  this  monnd,  I  can  only  state  that 
it  is  extremely  probable  that  they  were  mode  previously  to  Bnropean 
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settlement,  and  before  the  growtti  of  the  present  fmeBt.  In  Plate  m, 
Fig.  1,  0  and  d  represent  the  relative  position  of  two  large  pine  trees 
growing  abont  two  feet  apart;  new  the  roota  the  distance  is  reduced  to 
one  foot  or  less,  making  it  impossible  for  an  iut^ment  to  have  been  made 
between  them  at  any  time.  I  made  a  carefhl  examination  between  and 
beneath  these  trees,  and  at  a  depth  of  aboot  3  feet  I  fonnd  fragments 
of  pottery  and  bones.  A  portion  of  a  hnman  craninm  lay  rather  nnder 
the  roots  of  the  tree  marked  d,  and  I  also  obtained  quite  a  large  piece 
ot  the  inferior  maxillaiy,  all  of  which  were  sent  properly  labeled  to  the 
SmitbBOniaai  Institation,  together  with  ten  crania  and  otlier  objects  of 
interest  obtained  from  this  mound. 

6.  MOUND  NEAS  DUNBDIK. 

Leaving  Andote  Biver  and  proceeding  sooth  into  Saint  Joseph's  Bay, 
we  come  to  the  little  village  of  Oonedin.  Half  a  mile  nortli  of  this  vil- 
lage, and  abont  300  yards  from  the  beach,  is  a  large  monnd,  with  a  wide 
roadway  leading  to  the  top,  evidently  bnilt  for  a  lesidence.  It  is  sit- 
uated near  some  &«sh-water  ponds,  and  in  the  immediate  vicinity  are 
several  springs  of  good  water.  The  face  of  the  country  is  low  and  flat,  . 
and  the  growth  is  tlie  usual  saw-palmetto  and  pine,  though  at  no  great 
distance  is  a  small  hammock  of  good  land,  containing  live-oak,  &o.  It 
lies  with  its  longest  diameter  to  the  northwest,  and  is  166  feet  in  length, 
80  feet  wide,  exdnsive  of  the  roadway,  and  is  9  feet  high.  The  road- 
way commences  50  feet  from  the  monnd  on  the  southwest  side,  and 
makes  a  gentle  rise  to  the  top  of  the  main  Btmctnre.  It  is  composed 
entirely  of  sand.  Explorations  to  a  smoJl  extent  had  been  made  pre- 
vionsly  to  my  viut,  but  nothing  valuable  was  found. 

I  sonk  a  shaft  in  the  center  6  feet  in  diameter,  quite  to  the  foundation, 
and  many  smaller  ones  at  various  points  along  the  creat,  but  found  no 
relics  whatever.  Several  large  trees  grow  upon  the  monnd  of  similar 
^pearance  to  those  in  the  surrounding  forest.  Plate  lY  gives  a  good 
idea  of  th.e  shape  of  this  monnd  and  the  ditches  from  which  the  sand 
of  which  it  was  bnilt  was  obtained. 

7.  BURIAL  MOUITD  KBAB  BAXB'B. 

Abont  two  miles  soath  of  Dunedin  is  the  month  of  Stevens'  Greek, 
a  small  stream  which  rises  abont  four  or  Ave  miles  inland.  Doe  east 
from  the  head  of  tide-water  in  this  creek,  on  land  belonging  to  Mr.  John 
Bussell,  is  a  snuUl  borial  monnd,  situated  in  a  "rosemary  scrub," 
between  two  fresh-water  ponds. 

The  monnd  is  circolar,  46  feet  in  diameter  and  3  feet  high.  It  is  com- 
posed entirely  of  the  snow-white  sand  peculiar  to  "  rosemary  Mmbs." 

Explorations  had  been  made  previously  to  mine,  and  the  ffew  human 
remains  it  contained  thrown  out  upon  the  surface,  where  they  had 
cmmbled  into  fragments.  The  remuns  fonnd,  I  was  told^  consisted  of 
four  or  Ave  human  skeletons  in  a  pretty  good  state  of  preservation. 
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After  digging  np  the  entire  sarface,  I  foand  nothing  worthy  of  note. 
My  predecessor  1^  little  excepting  a  few  figments  of  crania,  teeth, 
and  broken  bones.    Signs  of  fires  were  visible  in  several  places,  and  as  ' 
I  saw  no  fragments  of  vertebne,  I  suppose  that  partial  cremation  was 
practiced  here  as  it  was  on  the  Anclote  Biver. 

8.  BITEIAI.  UOUin)  AT  JOHN'S  PASS. 

No  other  monnds  ocenr,  tiiat  I  am  aware  of^  nntil  we  reach  John's 
Pass,  18  miles  soatb  of  Clear  Water.  Here,  on  a  low  mangrove  island 
JDst  inside  the  pass,  lying  nearly  east  and  west,  is  a  small  burial  moond. 
The  situation  of  this  mound  is  peculiar  in  several  respects,  as  the  island 
contains  very  little  habitable  land  and  no  fr«sh  water  whatever.  The 
larger  portion  of  the  island  is  covered  daily  by  tide-water,  leaving  only 
two  low  narrow  ridges  of  dry  land  parallel  with  the  northern  and  sontheru 
shores.  These  ridges  are  not  over  25  yarda  in  widtli  in  their  broadest 
parts,  and  in  most  places  they  are  not  more  tlian  that  number  of  feet  in 
width. 

The  ridge  running  parallel  with  the  southern  shore  is  very  low  and 
narrow,  and  at  its  eastern  termination  is  not  more  than  2  feet  above  tide- 
water. At  this  point  is  situated  the  burial  monnd  under  consideration, 
covered  by  a  dense  growth  of  sea-grape  and  Spanish  bayonet. 

The  monnd  is  oval  in  shape,  50  feet  long  by  25  feet  wide,  and  not  ex- 
ceeding 3  feet  higher  than  the  original  level  of  the  ridge  upon  which  it  is 
buiit.  The  material  used  in  its  constraction  is  sand,  which  was  obtained 
by  cntdug  away  the  ridge  to  the  east  and  west,  and  heaping  the  sand 
thus  obt^ned  upon  the  land  left  between  the  ditches. 

The  mound  had  never  been  explored,  but  many  bones  and  sknlle  lay 
exposed  upon  its  snrfoce,  the  result  of  weathering,  or  possibly  of  inva- 
sions of  the  sea,  or  both.  The  surface  about  the  iMse  was  tJiickly 
strewn  with  fragments  of  pottery ;  in  fiict,  it  seemed  that  the  whole 
foundation  of  the  moond  was  covered  with  broken  pottery  previously  to 
the  interment  of  any  of  the  bodies. 

Here  the  mode  of  burial  changed.  There  were  no  signs  of  fire  what- 
ever, and  the  skeletons  reposed  at  full  length,  generally  resting  on  the 
right  side.  Another  point  of  difference  was  the  large  namtier  of  children 
and  infants  buried  here — ouly  about  fifteen  adnlts  to  some  forty  inter- 
ments. I  succeeded  in  obtaining  nine  perfect  crania  from  this  mound, 
among  them  those  of  several  children,  but  no  ornaments  except  a  soli- 
tary glass  bead  and  a  short  tube  of  silver  formed  by  rolling  a  thin  plate 
into  a  cylinder. 

There  are  no  Isage  trees  on  the  island,  excepting  a  few  scraggy  cedfos ; 
consequently,  the  growth  upon  the  moond  consisted  of  small  bushes 
similar  to  Uiose  growing  along  the  higher.ground.  On  either  side  man- 
grove fiats  Btreteh  away,  where  the  soldier-crabs  hold  high  carnival. 
The  finding  of  the  glass  bead  does  not  prove  conclusively  that  the  inter- 
ments do  not  antedate  the  period  of  European  emigration,' as  it  lay  upon 
S.  Mis.  64 26 
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the  Biir&ce  and  may  not  bave  conetitated  a  part  of  the  interments.  It 
ia  possible,  as  it  was  alone,  that  it  might  have  been  tost  there  long  alter 
the  bmials  vere  made. 

9.  MOUNDS  ON  FOTJR-MILB  BiTOIT. 

Ifearly  opposite  John's  Pass,  npon  the  mainland,  on  the  sonth  side  of 
Boca  Giega,  or  Four-Mile  Bayoa,  at  or  near  the  mouth  of  a  small  creek 
which  empties  into  the  bayon,  are  two  large  mounds,  one  of  shell  and 
the  other  of  sand.  As  the  owner  of  the  land  reqnired  pay  for  the  privi- 
lege, I  made  no  examination  either  into  their  stnictnre  or  contents.  As 
it  is  not  at  all  probable  that  any  person  will  pay  the  required  tribute, 
the  mounds  will  no  doubt  remain  intact  until  they  foil  into  the  iiands  of 
a  more  liberal  owner. 

.     10.  TUBTLB-BHAPBD  MOTJITD,  LONG  KEY. 

Long  Key  is  a  narrow  island,  about  five  miles  in  length,  lying  between 
Boca  Ciega,  or  Blind  Pass,  on  the  north,  and  Pass  A'griUe,  on  the  south. 
About  midway  between  the  passes  a  tougue  of  land  makes  out  into  Boca 
Ciega  Bay  toward  the  southeast,  covered  by  a  dense  forest  of  cabbage- 
palms.  The  land  is  good  and  there  is  an  abundance  of  oysters  and  shell- 
fish along  the  shores  and  on  the  adjacent  date. 

It  is  not  without  some  hesitation  that  I  attribute  to  this  mound  a 
turtle  shape,  as  such  an  occurrence  among  the  mounds  in  this  part 
of  Florida  is  an  anomaly.  Whether  the  shape  depicted  in  Plate  V, 
Fig.  1,  was  the  result  of  deliberate  design  on  the  part  of  the  build- 
ers, or  was  the  accidental  result  of  iiregular  ditching,  I  cannot  say. 
The  mound  proper  consists  of  a  structure  of  sand  108  feet  long  and  66 
feet  wide.  It  is  about  5  feet  high  at  the  point  marked  A  in  the  figure. 
This  constitutes  the  body,  or  carapace,  and  tail  of  the  supposed  turtle. 
The  ditches,  a,  a,  a,  are  distinct  and  leave  the  dippers,  B,  B,  and  the 
head,  G,  at  the  natural  level  of  the  land.  The  view  in  section.  Fig.  2, 
will  convey  an  idea  of  what  I  mean,  A  being  the  mound  and  B,  B, 
the  ditches,  leaving  the  flippers  as  before  stated.  In  other  words,  the 
flippers  are  not  the  result  of  heaping  np  sand,  their  shape  being  giveu 
by  the  ditches.  Whether  the  design  was  to  give  the  form  of  a  turtle  or 
not,  the  result  was  precisely  the  same,  the  whole  structure  having  a  won- 
derM  resemblance  to  that  animal.  It  is  not  at  all  improbable  that  the 
ancient  architects  had  that  form  in  view  in  the  construction  of  this  mound, 
as  the  beaches  of  this  island  are  still  the  resort  of  hundreds  of  tui-tle, 
which  come  up  to  lay  their  eggs  in  the  sand  during  the  summer ;  and 
Buccessfal  turtle  fisheries  are  now  carried  on  in  Boca  Ciega  Bay,  imme- 
diately opposite  this  point 

Some  one  had  dug  into  the  monnd  before  me,  but  with  what  result  I 
know  not.  The  excavation  was  about  6  feet  in  diameter  and  3  feet  in 
depth.  I  explored  it  thoroughly  in  every  portion,  finding  all  parts  of 
the  hnman  skeleton  except  the  skoU.    The  bodies  were  buried  at  fiill 
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lengtli,  and  DO  signs  of  fire  were  to  be  seen.    I  fotmd  sevetal  lower  jaw- 
Iranes  and  many  teetb,  but  fragments  of  ciania  were  not  discovered. 

One  ]arge  cedar  grew  upon  the  mounil,  and  many  tall  paloi  trees,  the 
positions  of  which  are  indicated  by  small  circles  in  the  fignre.  A  few 
oyster-shells  were  scattered  through  the  sand,  bat  uo  nteusils  or  orna- 
ments of  any  kind  were  found.  Pottery  was  also  wanting,  and  the 
whole  structuie  and  contents  indicated  a  diSferent  race,  or,  at  Ipast,  dif- 
ferent customs,  mode  of  burial,  and  boilding,  from  any  of  the  mounds 
hitherto  described. 

U.  MOUNDS  ON  PINE  KEY. 

Abont  three  miles  further  south,  below  Pass  A'giille,  are  two  islands, 
divided  by  a  narrow  bayou,  which  are  known  as  Pine  Key.  On  the 
older  maps  the  northern  key  is  named  Cabbage  Island  and  the  other 
Pine  Key.  On  the  southern  key,  below  the  bayoa,  is  a  long  lagoon 
called  the  Buck  Pood.  At  the  southern  extremity  of  this  i>oud,  in 
a  dense  wilderness  of  cabbage-palms  and  saw-palmetto,  is  a  mound  of 
imposing  height  and  considerable  size.  The  view  from  the  top  is  quite 
extensive,  and  looking  thence  one  would  suppose  that  the  mound  could 
be  seen  for  a  long  distance,  but  such  is  not  the  case ;  in  a  search  of  two 
days  I  frequently  passed  within  100  yards  of  it  without  finding  it. 

Explorations  had  been  made  previously  along  the  top  by  persons  who 
professed  to  have  found  numerous  arrow-heads  and  ornaments  of  bone, 
human  skeletons,  &c.  In  my  own  work  I  was  not  so  fortunate,  as  it  was 
with  great  difQcuHy  that  I  obtained  four  crania  and  one  boue  ornament 
inlaid  with  copper.  The  bone  of  this  ornament  decomposed  rapidly 
upon  exposure  to  the  air,  bat  before  this  happened  I  was  successful  in 
obtaining  a  pretty  correct  drawing  of  it,  which  was  sent  to  the  Smith- 
sonian Institution  along  with  the  other  relics  obtained. 

This  mound  is  135  feet  in  diameter,  and  is  about  15  feet  above  the 
level  of  the  island.  However,  it  is  built  upon  a  natural  elevation,  and 
the  actual  struOture  is  not  above  5  or  6  feet  high.  The  material  was  ob- 
tained close  at  hand,  and  the  outlet  of  the  pond  appears  to  have  been 
artificially  enlarged  by  ditching.  The  evidence  ia  positive  that  the  abo- 
rigines visited  this  island  in  vast  numbers,  as  the  eastern  side  is  strewed 
with  shells,  which  in  many  places  lie  in  masses  many  feet  in  thickness. 
Several  large  palms  and  a  large  live-oak  grow  upon  the  mound. 

12.  MOITND  i.T  UAXIHO  POINT. 

At  Maximo  Point,  on  the  mainland,  is  an  immense  mound,  eDtir«ly 
hidden  £rom  view  by  the  rank  growth  of  the  hummock  in  which  it  is 
situated,  snrtonnded  by  embankments  of  shell,  winding  in  all  directions 
like  modem  fortifications.  On  the  eastern  side  there  Is  a  deep  excava- 
tion, perhaps  200  feet  in  diameter,  which  contains  water.  The  situation 
for  obtaining  food  was  excellent,  as  the  land  is  fertile  and  the  Ssbics 
grounds  good. 
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I  did  not  attempt  to  make  any  drawing  of  this  complicated  affiiir,  as 
tiie  growth  upon  and  around  it  is  so  dense  that  a  person  iy  obliged  to 
crawl  thronph  it,  and  after  fbUowing  the  winding  banks  for  half  an 
hoar  one  is  abont  as  likely  to  come  ont  exactly  where  he  goes  in  as  any- 
where else.  Cabbage-palms  of  all  sizes,  intermingled  with  thorn  j boshes, 
prickly  pear,  and  Spanish  bayonet,  make  progress  slow,  painfal,  and 
nosatisfactory,  at  the  same  time  obstructing  the  vision  totally. 

After  three  or  fonr  hours  of  hard  labor,  I  arrived  at  the  following  con- 
clusions :  the  monnd  proper  is  a  stroctore  15  feet  in  height  and  several 
hundred  feet  in  length,  level  on  the  top,  with  three  sides  almost  precip- 
itous. On  the  south  the  nsnal  roadway  reaches  the  top  by  a  gentle  slope. 
It  is  composed  of  alternate  layers  of  sand  and  she)],  the  sand  being  ob- 
tMued  from  the  beforementioned  excavation  on  the  eastern  side,  which 
is  surrounded,  except  in  one  place,  by  an  embankment,  the  break  in 
which  constitutes  an  oodet  for  the  water.  Along  the  beach,  and  extend- 
ing back  to  the  mound,  there  are  winding  banks  of  shell  finm  3  to  5  feet 
high.  These  continue  at  intervals  along  the  coast  to  Point  Pioellos, 
three  miles  below. 

After  digging  in  many  places,  and  finding  nothing  excepting  a  few 
ftagments  of  pottery  and  the  sharpenetl  end  of  a  cedar  post,  which  no 
donbt  formed  a  part  of  an  ancient  building,  I  gave  up  the  seareh  until 
fortune  should  favor  me  with  more  leisnre  and  fewer  mosquitoes.  In 
the  blnSi  along  the  beach,  half  a  mile  below,  I  picked  op  a  skull  that 
had  been  washed  out  by  the  sea,  but  diligent  search  fulled  to  reveal 
anything  more. 

13.  MOUND  AT  bethel's  CAMP. 

One  mile  south  of  Af  aximo  Point  is  the  most  beautiful  mound  that  I 
have  seen  in  South  Florida.  It  stands  abont  one-fourth  of  a  mile  in- 
land, immediately  opposite  a  place  known  as  Bethel's  Camp.  There  are 
good  springs  of  water  along  the  beach,  between  which  and  the  mound 
is  a  narrow  strip  of  hnmnlock.  The  moand  is  situated  in  a  "  rosemary 
scrub,"  and  rises  to  an  imposing  height  above  the  low  trees  in  its  vicinity. 
Its  outlines  are  beautifully  regular,  and  all  its  angles  are  sharp  and  well 
defined. 

Its  length  (estimated)  is  about  200  feet  along  the  top,  and  its  height  20 
feet.  It  is  about  30  feet  wide  on  the  top,  with  a  beautiful  inclined  road- 
way leading  up  its  western  side.  Figs.  3  and  i,  Plate  VI,  will  give  an  idea 
of  its  ground  plan  and  end  elevation.  At  A,  Fig.  3,  an  excavation  was 
made  many  years  ago,  consisting  of  a  ditch  25  feet  long.  Ko  one  could 
tell  me  who  dug  it.  On  a  pine  tree  at  a,  Fig.  3,  the  date  "1840"  in  cut 
in  the  bark;  the  tree  is  about  twelve  inches  in  diameter,  and  is  about 
as  lai^  as  any  of  the  trees  jn  the  vicinity.  At  the  point  B,  same  fig- 
ure, another  pit  had  been  dug,  and  I  was  informed  by  reliable  parties 
that  the  skeleton  of  a  man  had  been  taken  from  it — also  an  Indian  pipe. 
The  bones  had  long  since  fallen  into  dust  and  the  pipe  been  lost.  I  ex- 
tended this  pit  in  all  directions,  but  found  nothing  excepting  afew  pieces 
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of  pottery.    I  also  opened  other  points,  ae  at  c  and  d,  ■with  a  like  result 
This  mooud  ia  probably  more  modera  than  any  of  the  domiciliary  >' 
mounds,  and  may  be  considered  typical  of  its  class. 

14.  MOUNDS  OP  POINT  PIKBLLOS. 

Xoa.  1,  2,  3  are  large  moonds  composed  of  shell  and  sand. 

Nos.  4,  5, 6  are  low  shell-heaps  (very  ancient)  on  sand  flats. 

yos.  7  and  S  are  sand  mounds,  one  2  feet  the  other  5  feet  high. 

Ko.  9  is  an  immense  monnd  over  20  feet  high,  bnilt  of  alternate  layers 
of  shell  and  sand,  surroonded  by  an  irregular  wall  from  5  to  10  feet 
high,  partly  shell  and  partly  sand.  The  dense  growth  prevented  an 
accurate  plan  during  my  short  visit,  bat  this  is  the  most  stttpendous 
work  I  have  seen  anyvhere  in  Florida,  slightly  explored. 

No.  10  is  a  large  oblong  mound  2D  feet  high,  bnilt  of  sand  and  shell, 
with  a  graded  way  on  west  side  sloping  to  the  top.  The  sides  are  pre- 
dpitoas.    A  pine  tree  on  the  summit  bears  date  1840. 

Kos.  11  and  12  are  low  sand  mounds  5  or  6  feet  high  and  100  feet  in 
diameter. 

No.  13  three  large  shell  mounds  23  feet  high. 

Nos.  14, 15,  and  16  sand  mounds  about  the  height  and  dimensions  of 
11  and  12. 

No,  10  is  very  interesting  from  the  fact  that  it  contained  skeletons. 
An  old  excavation  is  visiole,  probably  made  in  1840,  and  one  quite  recent. 
One  skeleton  was  obtained  a  few  years  ago.  I  dug  in  the  old  ditches 
extending  them  in  all  directions,  and  obtained  numerous  specimens  of 
pottery,  arrow-heads,  and  implements,  but  all  were  lost  in  the  wreck  pf 
'  our  boat  I  also  explored  slightly  Nos.  9, 11,  and  12,  bat  found  nothing 
valuable. 

As  the  circular  sand  mounds  on  Point  Finellos  are  precisely  similar, 
except  in  dimensions,  I  have  selected  one  out  of  the  seven  located  there 
for  description,  that  one  being  in  the  best  state  of  preservation  and 
combining  all  the  peculiar  characteristics  of  the  class. 

This  monnd  is  situated  at  the  foot  of  a  gentle  slope,  near  a  series  of 
shallow  ponds,  on  the  northwest  quarter  of  the  northeast  quarter  sec- 
tion 28,  township  12,  range  31  east,  half  a  mile  from  the  residence  of 
John  H.  McLauchlin.  The  structure  (Plate  V,  Figs.  2  and  3)  ia  a  perfect 
circle,  175  feet  in  diameter  and  5  feet  high,  surrounded  by  a  ditc^  6 
feet  wide  and  3  feet  deep,  except  at  two  points  exactly  opposite,  where 
the  ditch  is  discontinued  and  a  pathway  6  feet  wide  left  to  the  interior. 
The  mound  ia  built  of  sand,  and  coutaius  no  pottety  or  relics  whatever^ 
no  Btgna  of  fire  conld  be  seen,  nor  any  clue,  however  small,  to  lead  even, 
to  a  guess  as  to  the  uses  to  which  these  structures  were  applied.  I  have 
examined  four  out  of  the  seven  mentioued  here,  with  a  like  Mtsnlt  The 
growth  upon  all  these  mounds  consists  of  large  pines,  similar  in  size  and 
age  to  those  in  the  surrounding  forests. 

The  locations  of  the  remaining  six  are  as  follows : 
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One  in  section  33,  same  township ;  one  in  section  26,  ditto ;  two  on 
tlie  land  of  Mr.  Vincent  Leonardi,  near  Pinellos  Post  OflQce,  and  half  a 
mile  from  the  Salt  Lake;  and  two  on  the  extreme  point  one  mile  south 
of  the  large  mound  at  Bethel's  Ca^ip. 

The  one  in  section  26  is  the  largest  and  highest,  being  perhaps  250 
feet  in  diameter  and  7  feet  high.  The  neighborhood  school-house  stands 
upon  it    The  others  are  similar  in  dimensions  to  the  one  described. 

15.  MOUBDS  AT  PAPY'S  BATOU. 

These  mounds  are  sitaated  on  a  narrow  peninsula  on  the  north  side 
of  Papy's  Bayoa,  on  Old  Tampa  Bay.  The  place  is  known  as  Pillan's 
Hammock,  and  bad  been  settled  at  some  time  in  the  past,  bat  I  pre- 
sume the  settlers  fled  before  invading  hosts  of  mosquitoes  and  sand-flies. 
A  few  tumble-down  houses  in  a  small  clearing,  sunonuded  by  strag- 
gling orange  and  lemon  trees  will  serve  as  a  starting  point  to  any  one 
seeking  the  mound.  From  these  "improvements"  a  doe  north  course 
will  bring  one  into  the  neighborhood  of  this  rather  singular  structure. 

It  is  an  oval-shaped  mound,  about  5  feet  high,  situated  on  a  low  ridge 
in  a  very  dense  hummock.  For  100  feet  a  ditch  2  feet  deep  runs  in  the 
direction  of  its  longer  diameter.  At  this  point  the  structure  forks,  and 
two  embankments  5  feet  high  coutinne  for  J!K>  feet,  making  the  entire 
length  of  the  mound  150  feet  The  shorter  diameter  is  75  feet  in  the 
center,  and  at  the  southern  end  it  is  60  feet  ^ide.  The  central  trench  ' 
is  15  feet  in  width,  and  from  the  southern  end  traces  of  a  ditch  or  ancient 
road  may  be  followed  several  hundred  yards  into  the  hummock.  The 
embankments  forming  the  forks  are  20  feet  wide  where  they  leave  the 
main  structure,  gradually  narrowing  down  to  10  feet  at  the  ends.  Fig. 
1,  Plate  YI,  represents  a  ground  plan  of  the  mound,  A  being  the  central 
depression,  and  B,  B,  the  higher  portions.  0  represents  the  trail  or 
roadway  leading  to  the  mound.  Fig.  2  is  a  section  across  the  end, 
looking  down  the  ditch. 

Excavations  revealed  human  bones  in  every  portion  of  the  mound, 
but  by  far  the  larger  part  occupied  the  central  trench.  They  were  in  a 
bad  Htate  of  preservation,  and  I  succeeded  in  getting  out  only  three 
sulBciently  sound  to  bear  transportation,  after  thorough  saturation  with 
boiled  oiL  I  also  found  one  whole  bowl,  but  on  my  taking  it  out  the 
bottom  cmmbled  into  powder,  and  the  rim  broke  into  several  pieces; 
enough  was  preserved,  however,  to  make  restoration  possible. 

The  mode  of  buriul  was  precisely  the  same  as  that  described  minutely 
in  the  history  of  the  Ormond  mound,  and  represented  in  Fig.  2,  Plate 
ITT,  which  renders  repetition  unnecessary. 

The  growth  on  the  mound  consisted  of  small  oaks,  and  was  precisely 
similar  to  that  around  it.  It  lay  with  its  longer  diameter  toward  the 
north. 

Three  or  four  hundred  yards  west  of  this  is  another  mound,  composed 
of  alternate  layers  of  sand  and  shell,  150  feet  in  length,  by  15  in  width, 
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lying  in  the  same  direction  as  the  otber.  It  differs  from  other  monnds 
of  this  class  in  sloping  gradually  from  the  southern  to  the  northern  end- 
No  doubt  the  northern  end  was  once  level  and  contained  a  dwelling. 
At  the  highest  point  it  is  about  4^  feet  above  the  level  of  the  earth. 
Excavations  here  brought  nothing  to  Ught  worthy  of  note. 

Momro  AT  BATVIBW. 

We  now  have  arrived  at  a  mound  which,  thongh  of  insignificant  size, 
yielded  a  rich  and  valuable  collection  of  Indian  relics.  It  is  situated  on 
the  south  side  of  Alligator  Creek,  which  empties  into  Old  Tampa  Bay, 
one  mile  north  of  Bayview  Post  Ofl^ce.  It  is  located  in  a  dense  spruce- 
pine  scrub,  on  the  northeast  quarter  of  the  southeast  quarter  section 
8,  township  29,  range  16  east,  half  a  mile  north  of  the  residence  of  Mr. 
Bufus  McMullen.  So  low  and  flat  was  this  mound  previously  to  the  exca- 
vation that  one  might  have  walked  over  it  without  noticing  it.  I  am 
indebted  to  the  courtesy  of  Mr.  McMullen  for  my  knowledge  of  this 
monnd,  for  without  his  assistance  I  should  never  have  been  able  to 
Audit. 

The  mound  was  circular  in  shape,  46  feet  in  diameter,  and  not  above 
3  feet  above  the  level  of  the  ground  in  its  highest  part.  It  was  a  mass 
of  hnman  bones,  disposed  In  three  strata  or  layers,  the  mode  of  burial 
differing  very  slightly  from  that  figured  in  Plato  III. 

In  the  lower  stratum  I  found  no  ornaments  and  but  little  pottery, 
but  in  the  middle  luid  top  layers,  especially  the  latter,  nearly  every  cra- 
nium was  encircled  by  striugs  of  colored  beads,  brass  and  copper  orna- 
ments, trinkets,  &c.  Among  other  curious  objects  were  a  pair  of  scis- 
sors and  a  fragment  of  looking-glass.  By  using  patience  and  care  I  ob- 
tained many  strings  of  beads  in  the  order  they  were  worn  by  their  own- 
ers. In  two  cases  fragments  of  string  remained  in  the  beads,  preserved 
by  the  copper.  The  beads,  many  of  them  being  of  cut  glass  and  of  va- 
rions  colors,  were  very  beautiful. 

The  latest  interments  in  this  place  evidently  took  place  after  the  in- 
vasion of  the  iieninsnla  by  the  Spaniards,  and  caunot  possibly  be  older 
than  three  hundred  and  forty  years — probably  much  less.  The  peculiar 
pattern  of  the  scissors  may  throw  some  light  on  tbe  subject  when  exam- 
ined by  persons  competent  to  judge.  It  is  possible  that  many  of  the 
beads  and  trinkets  may  have  been  obtained  from  De  Soto's  expedition, 
for  tradition  points  out  Phillippi's  Point,  eight  miles  north  of  this,  as  the 
placeof  his  landing.  I  also  obtained  thirty -four  skulls,  carefiilly  selecting 
tbe  best  specimens  ft«m  each  layer,  together  with  numerous  fit^pnents 
of  ornamental  pottery.  These,  all  carefully  labeled,  were  sent  to  the 
Smithsonian  Institution  at  the  time. 

HOUND  AT  PHILLIPPl'B  POINT. 

This  is  one  of  the  largest  mounds  on  Tampa  Bay,  and  it  is  unfortu- 
nate that  there  are  impedimenta  in  the  way  of  exploration.   Tbe  stract- 
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me  is  nearly  half  an  acre  in  extent,  and  foor  ditferent  men  claim  an 
interest  in  it,  a  land  comer  being  located  on  it ;  besides  this  it  supports 
au  onuige  grove.  Tbe  location  is  beautiful,  the  land  fertile,  and  fresh 
water  abandant. 

Some  years  ago  a  storm  drove  tbe  waters  of  the  bay  agfunst  it,  car- 
lylng  away  a  portion  of  the  eastern  base  and  exposing  its  internal  stxuct- 
xae.  It  is  built  of  sand  and  shell  in  alternate  layers.  It  is  said  that 
many  bones  were  washed  out  of  it  at  the  time;  but  its  structure  and 
general  appeatunce  indicate  that  it  was  designed  as  a  domiciliary  mound, 
like  others  of  ite  class.  As  the  permission  of  the  owners  was  necessary 
before  anything  could  be  done,  I  did  not  take  any  measurements  or 
make  any  explorations. 

TOGDES'  MOUND  AT  TAMPA. 

I  will  conclude  the  present  report  with  a  description  of  this  mound, 
copied  &x>m  the  Tampa  Sunland  and  Tribune  of  November  18, 1876, 
written  by  Lieut.  A.  W.  Vogdes,  of  the  Fifth  Artillery,  U.  S.  A.,  not  that 
I  agree  with  any  of  hia  deductions  or  cooclnsions,  but  simply  because  it 
contains  a  very  minute  description  of  what  he  found  in  the  mound.  I 
will  farther  state  that  it  is  not  a  shell  mound  proper,  but  is  built  of  al- 
ternate layers  of  sand  and  shell,  likeall  tbe  domiciliary  mounds  hitherto 
described.  The  measurements,  which  ho  neglects  to  give,  are :  Length, 
108  feet  J  width,  100  feet;  height,  7  to  9  feet.  The  sand  was  obtained 
close  at  baud  fh>m  excavations  along  the  western  base.  I  examined 
the  shells  taken  from  several  layers,  and  found  none  that  are  not  common 
and  abnudant  in  the  bay  to-day,  and  I  see  no  good  reason  for  attribut- 
ing to  this  mound  a  greater  age  than  any  described  in  this  report  be- 
cause some  of  the  shells  are  found  fossil  in  the  Pliocene.  Partial  cre- 
mation, which  I  have  shown  to  have  been  common  in  this  region,  will 
account  satisfactorily  for  the  charred  bones,  and  relievethe  aborigines 
of  the  unnecessary  charge  of  cannibalism. 

<*  On  the  military  reservation  of  Fort  Brooke,  near  the  sea-shore,  there 
are  several  shell  mounds,  the  largest  of  which  the  writer  has  spent  many 
spare  moments  investigating.  After  carefully  measuring  this  mound 
we  dug  into  its  center,  and  at  a  depth  of  5  feet  struck  a  layer  of  oyster 
shells  {Ostrea  virginianum]  abont  one  foot  in  depth.  Below  this  heap  we 
found  the  remains  of  a  mound-bnilder,  a  male,  giving  us  the  following 
measurements :  The  greatest  longitudinal  diameter  [of  the  cranium],  7^ 
inches ;  breadth  between  the  points  of  parietal  bones,  4J  inches ;  inter- 
nal capacity,  measured  with  Ko.  8  shot,  21  pounds,  avoirdupois ;  cir- 
cumference, taken  by  tope  measure  on  a  plane,  including  glabella,  occi- 
put, and  lateral  points,  21  inches.  The  body  lay  at  an  angle  of  about 
10°,  the  head  lowest  and  towards  the  east.  Vo  ornaments  were  found 
deposited  with  or  near  the  remains. 

"  Dnring  other  visits  to  this  mound,  and  after  making  mtmy  excava- 
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tions  on  the  crest  and  at  its  base,  we  were  enabled  to  find  tbe  position  of 
Tonner  fires,  vhich  give  some  ovldeoce  of  tbe  former  cannibalism  of  the 
ancient  people  of  Florida.  We  found  near  tbis  Ore  bat  few  remains  of 
implements,  consisting  of  one  arrow-bead,  very  primitive,  brokea  pieces 
of  potterj,  a  few  ornamented  witb  very  rude  stamped  figures,  which 
generally  consisted  of  raised  lines  drawn  at  equal  distances  from  each 
other. 

"  The  animal  remains  consisted  of  tbe  bonea  of  the  dog,  a  claw  of  tbe 
common  crab,  and  a  human  tibia  bamed  and  split,  which  discovery 
almost  directly  points  to  the  cannibabstic  habits  of  the  mound-bnilder. 
We  were  so  fortanate  as  to  procure  several  specimeus,  one  having  the 
anterior  process,  which  shows  some  tendency  to  flatten  above  tbe  na- 
trient  artery. 

"  The  evidence  we  have  to  offer  regarding  the  age  of  the  mound  is  very 
nnsatisliiictory,  consisting  of  rnde  pottery  which  would  point  to  a  greater 
age,  or  parallel  witb  the  mounds  on  Saint  John's  ICiver ;  but  we  find 
this  pottery  in  another  place  on  the  same  mound.    (Plate  I,  a,  b.) 

"The  shells  point  more  or  less  to  the  Pliocene  age,  although  the  monnd 
gives  us  a  Umited  genera.  We  find  tbe  Bmycon  earica,  a  common  shell 
on  tbe  Atlantic  coast,  but  occurring  as  a  fossil  in  the  Uiocene  of  Mary- 
land, South  Carolina,  and  North  Carolina ;  B.  pervm-aum,  fossil  iu  tbe  Pli- 
ocene of  South  Carolina;  Ostrea  virgiitianum,  common  to  tbe  coast,  but 
fossil  in  the  Pliocene ;  Pyrula  pyrum,  fossil  in  the  Pliocene  of  South 
Carolina.  The  larger  specimeus  are  still  common  (according  to  Holmes 
and  Tonmey)  to  the  Atlantic  coast.  We  find  in  this  mound  the  larger 
and  smaller  specimens  mixed." 


KIFOBT  ON  IHE  SHELL  HBAPS  Or  TAHPA  BAT,  FLORIDA. 

By  8.  T.  Walkkb,  1/  Clear  Wattr,  Ftmida. 

Xo  little  Speculation  has  t>eeu  expended  upon  those  vast  accumulations 
of  shells  which  bne  the  coasts  of  Florida,  and  stand  as  silent  witnesses 
of  tbe  labors  of  an  ancient  people  that  once  inhabited  this  peninsula. 
These  immense  mounds  strilie  the  mind  of  tbe  beholder  with  amazement 
when  be  considers  the  limited  resources  of  the  savages  who  constructed 
them }  for  in  the  presence  of  these  great  monuments  the  largest  domi- 
ciliary mounds  of  sand  sink  into  utter  insignificance,  and  it  becomes 
hard  to  realize  how  the  united  efforts  of  a  savage  people,  the  larger 
part  of  whose  time  must  have  been  occupied  in  procuring  a  bare  suf- 
ficiency of  food,  could  have  been  concentrated  on  such  useless  works  for 
a  sufficient  time  to  erect  them. 

It  was  thoughts  like  these  which  first  led  me  to  examine  them  criti- 
cally, in  order  to  discover  the  object  of  their  erection  and  tbe  method 
of  their  construction.  Monnd  after  mound  was  explored  with  pick  and 
shovel,  and  every  object  that  presented  itself,  however  minute,  was  ex- 
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amiaed  viUi  caie  and  interest;  but  the  mystery  remained,  and  its 
solatioD  seemed  as  difBcnIt  as  at  the  beginning.  These  expIorationB 
were  continned  for  two  years,  at  intervals  snatched  from  basiness,  and 
during  that  time  I  examined  many  monuds  of  varioos  sizes ;  bat,  owin^ 
to  their  great  dimeusionu,  and  the  extreme  difficulty  of  opeuing  them 
with  the  limited  means  at  my  command,  I  was  very  tittle  wiser  than 
when  I  began,  except  that  I  became  familiar  with  their  contents,  and 
was  prepared  by  some  experience  and  thought  to  grasp  the  secret  when 
opportunity  threw  it  in  my  way.  This  opportunity  occurred  ia  No- 
vember, 1879,  while  I  was  connected  with  the  United  States  Fish  Com- 
mission, at  Shaw's  Point,  mouth  of  Maoatee  Biver. 

The  shell  heaps  or  mounds  at  this  place  extend  along  the  shore  661 
feet,  and  are  from  IG  to  20  feet  in  altitude  at  the  highest  poiuts.  The  en- 
croachment of  the  sea  upon  the  northern  front  has  cut  away  the  slope 
and  left  a  perpendicular  wall  15  feet  high,  presentiug  a  perfect  section 
of  tlie  mound  through  its  greater  diameter,  and  aflbrding  a  better  view 
of  its  internal  structure  than  could  possibly  be  obtained  by  anything 
short  of  many  months'  labor  and  the  expenditure  of  many  huDdreds  of 
dollars.  Here  the  arcbseologist  may  read  the  history  of  the  shell  heaps, 
as  the  geologist  reads  the  history  of  the  earth,  in  the  sections  pre- 
sented by  bluffs  or  lahd-slides,  and  on  that  crumbling  wall  is  written 
the  prosy,  practical  fact  that,  far  from  being  witnesses  of  industry  and 
of  patient  labor,  they  are  the  mighty  monuments  that  want  and  hunger 
have  erected  to  appetite  I  The  shell  heaps  are  simply  the  dibris,  the 
fhigments,  of  former  feasts. 

In  OT^er  to  understand  what  is  to  follow,  the  reader  is  referred  to 
Plate  I,  where  a  rnde  sketeh  of  a  portion  of  the  wall  is  presented.  The 
shaded  points  A  A,  represent  the  position  of  former  fires;  a,  a,  a,  thin 
strata  of  soil  in  which  are  scattered  bones  of  the  turtle,  crabs'  claws,  spines 
of  the  sea-urchin,  &c;  and  B  B,  the  surface  soil  on  the  top  and  sides  of 
the  mound. 

Beferring  now  to  Plate  11,  let  us  8npi>ose  a  company  of  savages  to  en- 
camp and  build  fires  at  A.  They  feast  upon  the  shell-fish  procured  upon 
the  adjacent  fiats,  throwing  the  shells  around  tJie  encampment  at  some 
distance  from  the  fires.  The  fishermen  bring  shark,  drum-fish,  crabs, 
&c.,  and  the  banting  parties  bring  deer,  birds,  &c.,  whose  bones  are 
added  to  the  ever-increasing  circle  around  the  camp,  nntil  in  the  course 
of  time  the  wall  has  grown  in  height  and  thickness  so  as  to  encroach 
upon  the  central  fires,  and  removal  becomes  necessary.  The  fires  are 
now  removed  to  the  top  of  the  encircling  heap,  and  occupy  its  periphery 
at  many  points,  as  B,  G,  D,  and  E.  The  shells  and  fragments  again 
being  thrown  on  all  sides,  but  the  center.  A,  receiving  half  the  shells 
from  all  the  fires  along  the  crest,  it  naturally  grows  to  be  the  highest, 
the  dotted  lines/,/,/  showing  the  outline  of  the  mound  at  this  stage. 
The  shells  having  again  encroached  upon  the  fires,  another  removal  be- 
comes necessary  to  higher  points,  and  so  the  structures  ascend,  always 
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growing  highest  in  the  center,  antil  in  the  conrse  of  long  ages  they  at- 
tain tbuir  present  imposing  altitudes  and  dimensions.  Whenever  a 
flro-place  was  abandoned  for  any  considerable  time,  a  thin  stratum  of 
soil  accumulated,  in  which  we  find  occasional  lK>aes,  shell,  &c  These 
strata,  which  are  quite  thin,  are  represented  by  shaded  lines  as  a,  a, 
Plate  I. 

In  confirmation  of  this  view,  I  refer  to  the  circles  of  shell  E  E,  in  the 
ground  plans  of  the  tnounrls  at  Shaw's  Point  and  Indian  Hill,  Plates  III 
and  lY,  which  are  the  beginnings  of  new  moands. 

I  do  not  wish  to  be  understood  as  al&rrning  that  the  plan  I  have  de- 
scribed was  pursued  in  the  regular  order  I  have  indicated.  Far  from  it. 
The  irregularity  of  their  shapes  proves  rather  that  their  erection  was  due 
to  chance  ratlier  than  design,  and  the  long  irregular  walls  running  par- 
allel with  the  beach  show  that  in  many  canes  the  fires  were  scattered 
.  along  the  shores,  and  that  it  was  only  when  forced  by  the  accumulating 
mass  that  the  flres  were  removed  to  the  top  of  the  heap.  Indeed,  where 
room  was  afforded  we  generally  find  walls  or  banks,  and  in  most  cases 
the  largest  shell-heaps  occur  where  the  savages  were  crowded  together 
on  the  higher  grounds  nearly  or  quite  surrounded  by  water,  as-at  the 
mouth  of  Bnllfrog,  and  notably  at  Indian  Hill,  but  there  are,  of  coorse, 
exceptions  to  this  rule. 

The  materials  of  which  the  shell  heaps  are  composed  are  indicate^  by 
the  name  applied  to  them,  shells  constituting  by  far  the  larger  portion 
of  the  mass,  differing  only  in  the  species  composing  them ;  and  here  I 
will  state  that,  after  diligent  search,  I  have  never  discovered  a  shell  in 
these  heaps  belonging  to  a  species  that  is  not  common  in  Tampa  Bay 
to-day.  The  kinds  of  shell  that  predominate  are  those  which  arc  most 
abundant  in  the  immediate  vicinity.  Thus,if  the  mound  be  located  near 
oyster-bars,  aa  on  bayous,  or  near  the  mouths  of  creeks  or  rivers,  we 
find  that  shell  constituting  the  mass  of  the  structure.  If  on  or  near 
sand-fiats,  we  find  concbs,  clams,  scollops,  &c.,  predominating.  Inter- 
mingled with  the  shell,  bnt  forming  only  a  small  part  of  the  mass,  are 
crabs'  claws,  and  the  bones  of  the  tui-tle,  shark,  drum-fish,  deer,  and  sea- 
bints,  occurring  as  named,  the  bones  of  the  turtle  being  most  plentiful. 
Broken  pottery  of  a  very  thick,  heavy  pattern,  without  ornament,  is 
scattered  about  the  sites  of  former  fires.  Stone  ornaments  and  arrow- 
heads are  sometimes  found  on  the  surface,  but  never,  to  my  knowledge, 
in  the  interior  of  these  mounds. 

In  one  instance  oidy  I  discovered  human  bones  in  a  ebell-heap,  viz,  in 
the  small  detached  mound  marked  E,  Plate  IV,  Fig.  2,  where  a  ground- 
plan  of  the  shell-heapa  at  Indian  Hill  is  given.  The  bones  were  those 
of  women  and  children  buried  in  a  doubled  position  face  downward. 
The  bones  were  all  crushed  and  broken  by  the  weight  of  the  sn^wriucom- 
bent  mass,  and  I  obtained  hut  one  partially  perfect  skull.  The  short  time 
at  my  disposal  here  did  not  permit  me  to  make  the  work  at  all  thorough. 
At  every  point  opened  on  this  mound  I  found  humau  bones,  even  along 
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the  sides  and  near  the  base,  and  in  snob  close  tlrosimity  to  ancieot  fires 
that  the  advocates  of  the  "  caanibalistic  propensities  of  the  ancient  in- 
habitants "  would  need  no  Atrtber  proof.  I  admit  that  tbe  flnditig  of 
hnman  bones  io  the  fragments  of  a  feast  looks,  to  sa;  the  least,  a  little 
Bospicions,  especially  as  they  occnr  in  company  with  those  of  the  turtle 
and  deer,  but  I  think  we  can  acconnt  for  it  satistactorily  without  resort- 
ing to  tbe  repulsive  theory  of  cannibalism. 

In  the  first  place,  it  must  be  remembered  that  these  heaps  are  com- 
posed of  very  loose  materials  liable  to  move  and  change  portion  at  the 
slightest  t«ucb,  and  it  is  not  only  possible  but  extremely  probable  that 
the  boDes  found  near  the  sites  of  former  fires  along  tbe  sides  and  base 
bad  been  carried  there  by  the  sliding  down  of  the  shell  along  the  crest 
where  they  were  originally  decently  interred.  All  the  bodies  found  upon 
the  crest  had  been  buried  in  tbe  nsaal  manner  and  none  of  them  were 
on  or  near  a  fire-place ;  hence  I  argue  that  these  were  chauce  burials 
made  long  subsequently  to  the  erection  of  the  mound,  and  in  no  manner 
connected  with  the  history  of  its  erection. 

Having  now  considered  tbe  origin  and  construction  of  the  shell -heaps 
nothing  remains  but  to  give  a  list  of  the  principal  ones  along  the  shores 
from  Clear  Water  Harbor,  on  the  Gulf  coast,  around  Tampa  Bay,  to  the 
mouth  of  Manatee  River. 

The  first  shell-heap  of  any  consequence  occurs  at  Dwight's  orange 
grove,  one  mile  north  of  Clear  Wat«r  post-office.  It  consists  of  two  long 
heaps  lying  nearly  parallel  with  each  other,  and  at  right  angles  with 
the  coast,  and  one  rather  small  one  between  them.  These  heaps  are  300 
feet  long  and  from  10  to  15  feet  high.  From  these  heaps  a  well  beaten 
roadway  extends  150  yards  to  a  fresh-water  pond.  Tbe  roadway  is  still 
distinct,  altbongh  the  land  has  been  in  cultivation  for  ten  years. 

Two  small  heaps  occur  five  miles  soath  of  this,  near  Indian  Pass 
Church. 

The  next  of  importance  is  on  Four-mile  Bayou,  near  Murphy's. 

Two  more  occnr  near  the  water's  edge  on  tbe  sand  flats  at  the  mouth 
of  Bear  Creek,  Boca  Ciega  Bay. 

Extended  banks  of  shell  wind  along  the  shores  in  every  direction  at 
Maximo  Point,  Boca  Ciega  Bay,  and  continue  at  intervals  all  the  way 
to  Point  Pinellos,  occasional  monods  occurring  here  and  there  at  differ- 
ent points. 

At  Pinellos  post-office,  on  Big  Bayon  there  are  three  immense  shell- 
heaps,  25  or  30  feet  high,  and  from  300  to  400  feet  in  <liameter,  composed 
almost  entirely  of  oyster-shells. 

One  mile  north,  on  tbe  land  of  Mr.  Cox,  is  a  large  shell-heap  nearly  a 
mile  inland.    It  is  about  15  feet  high  and  200  feet  in  diameter. 

On  Booker  Creek,  oue  mile  north  of  this,  are  several  large  shell-heaps 
on  the  premises  of  Mr.  Williams.  These  heaps  are  from  25  to  30  feet 
high,  and  Irom  300  to  350  feet  in  diameter.  The  largest  can  be  seen  for 
several  miles. 
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Passing  over  many  small  collections,  we  come  to  the  great  shell-heap 
at  the  mouth  of  Bullfrog  Greet,  10  miles  southeast  of  Tampa.  This 
monad  is  30  feet  high  and  200  feet  in  length  by  the  same  iu  breadth. 

S'ext  in  order  is  the  sbell-heap  at  Indian  Hill.  This  monad,  nith  the 
shell  banks  connected,  is  700  or  800  feet  in  length  and  from  20  to  30  feet 
high.  The  three  highest  pinaacles  rise  above  the  trees  and  may  be  seen 
four  or  five  miles  at  sea. 

Thelastof  the  great  shell-heaps  of  Tampa  Bay  is  the  mound  at  Shaw's 
Point,  month  of  Manatee  River,  which  has  been  described  at  length  in 
this  report  The  ground-plan,  Plate  IV,  gives  all  the  dimensions  of  the 
crest.    Of  coui«e  the  base  is  much  greater. 


lOnXDB  ON  eiDEOIf*S  FABH,  KEIB  BXCELSIOB,  HBNNEPIN  COVNTI,  VIIT.T. 

By  Frank  H,  Nuttbr,  of  Wt*l  B»Aary,  Matt. 

The  accompanying  plan  shows  one  of  the  groups  of  Indian  mounds 
on  the  shores  of  Lake  Minuetonka,  in  Excelsior  To^rnship,  Hennepin 
County,  Minnesota. 

Excelsior  is  in  the  same  county  as  Minneapolis,  and  is,  by  road,  eight- 
een miles  west  of  that  city.  It  lies  intheedgeof  the  "big  woods,"  a  belt 
of  hard-wood  timber  extending  nearly  across  the  State.  The  country  is 
very  rolling,  though  the  hills  are  not  generally  of  much  height,  and, 
except  where  cleared  by  the  farmers,  or  in  the  sloughs  around  the 
numerous  lakes,  are  covered  by  a  hea\'y  growth  of  hard  wood,  mostly  of 
the  following  varieties:  white,  burr,  red  and  black  oak,  rock  and  rarely 
white  maple,  white  and  slippery  elm,  basswood,  and  irouwood,  or  hop 
hornbeam.  Except  on  the  shores  of  the  lakes,  rocks  and  atones,  even 
of  small  size,  are  very  scarce. 

This  lake  was  in  former  years  Uie  hunting-ground  both  of  the  Dakota 
and  Chippewa  Indians,  and  as  they  were  deadly  enemies,  has  doubtless 
been  the  scene  of  many  battles.  The  last  one  was  fought  about  twenty 
years  ago  at  Shakopee,  on  the  Minnesota  Eiver,  about  eight  miles  south 
of  this  point,  in  which  several  lives  were  lost. 

The  group  of  mounds  shown  on  the  plan  is  located  about  one  and  a 
half  miles  (byroad  about  a  mile  farther)  northwest  of  Excelsior  Village, 
at  the  head  of  a  branch  of  the  lake,  known  as  Gideon's  Bay.  In  the 
map  the  location  is  marked  by  a  cross.  As  shown  on  the  plan,  there 
can  now  be  distinguished  sixty-nine  mounds  (one  was  leveled  to  afford 
a  8it«  for  the  house),  and  two  lines  of  embankment,  one  running  nearly 
north,  the  other  about  west.  The  largest,  together  with  the  embank- 
ments, are  foniid  mostly  in  the  grove  and  the  orchards  overlooking  the 
lake,  and  on  thp  height  of  ground,  as  shown  by  the  flgiu«s  on  the  plan, 
giving  approximate  heights  above  the  present  level  of  the  water. 

The  trees  of  the  grove  are  fine  forest  trees,  left  when  the  laud  was 
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cleared,  twenty-five  years  ago,  and  are  of  very  large  size.  I  have  shown 
on  tlie  plau  several  whose  position  on  the  mounds  would  indic:ate  that 
the  work  was  finished  before  they  took  root  upon  them.  These  trees 
are  elm  and  bass-wood,  and  &om  1^  to  2  feet  in  diameter. 

The  wood  land,  except  an  occasional  cuUing  for  fire-wood,  has  not 
been  touched  since  the  country  was  settled,  and  no  difiference  can  be 
distinguisbed  between  the  growth  upon  the  mounds  and  that  elsewhere. 

The  "  grass- meadow,"  though  now  dry  and  used  for  pasturage,  was, 
when  the  farm  was  settled,  impassable,  but  by  opening  it  more  freely  to 
the  light  and  air,  and  on  account  of  the  subsidence  of  the  lake,  it  has 
now  become  dry  land.  There  seems  to  be  no  doabt  that  at  a  compara- 
tively recent  date  this  tract  and  the  other  slonglis  around  the  lake  were 
submerged  and  formed  portions  of  the  main  body  of  water.  This  fact 
may  account  in  some  degree  for  the  peculiar  arrangement  of  the  monnils. 
The  rapidity  with  which  the  shallow  portions  of  protected  bays  and 
small  bodies  of  water  in  this  section  t>ecome  laud  is  very  wonderful. 
The  pioneer  plant  is  the  wild  rice,  growing  in  almost  impenetrable 
masses,  in  from  1  to  3  feet  of  water.  Other  aquatic  plants  and  mosses 
follow,  which  afford  a  foothold  for  sedge  and  wild  grass,  while  the 
grjidual  fall  of  the  water,  owing  to  continued  winfers  without  heavy 
snows,  assista  in  hastening  the  process.  I  myself  this  season  went  dry- 
shod  across  a  meadow  where  seven  or  eight  years  ago  a  boat  was  neces- 
sary. A  short  distance  to  the  north  of  these  mounds,  but  beyond  the 
limits  of  the  map,  are  sloughs,  which  extend  to  the  "Upper  Lake,"  so 
the  two  sheets  of  water,  which,  measured  on  an  east  anil  west  line,  are 
now  about  a  tnile  apart,  probably  were  once  separated  by  a  much  nar- 
rower neck  of  high  htud. 

The^e  mounds,  excepting  the  scattering  ones  south  of  the  "  grass- 
meadow,"  are  located  about  on  the  height  of  land  and  on  the  hrow  of 
the  slope  running  down  to  the  low  land  inclosed  within  their  circle. 
Those  within  the  woodland  are  not  generally  of  much  height,  as  will  be 
seen  by  the  figures  on  the  plan,  and  as  they  are  unprotected  by  turf  or 
grass,  every  severe  rain  assists  in  washing  them  down,  and  must  finally 
obliterate  them,  as  the  last  twenty-five  years  has  plainly  shown. 

The  necessary  cultivation  of  the  orchards  is  also  destroying  thejie 
interesting  remainsof  some  former  race,  although  the  owner  of  the  farm 
takes  much  pride  in  them,  and  does  all  he  can  to  preserve  them. 

The  embankment  which  runs  parallel  with  the  lake  shore  once  ex- 
tended nciirly  across  the  orchard  south  of  the  house,  but  now  all  trace 
of  it  is  lost.  It  is,  in  section,  a  ridge,  sloping  equally  on  either  side,  and 
where  best  preserved  is  about  25  feet  wide  and  2J  feet  high. 

A  little  iiioimd  in  the  north  orchanl  has  been  opened.  At  the  depth 
of  5J  feet,  somewhat  below  the  original  surface  of  the  ground,  were 
found  between  thirty  and  thirty-five  skulls,  arranged  in  a  circle  of  fi-om 
.■>  to  6  feet  in  diameter,  and  embedded  in  and  covered  with  sand,  en- 
dently  brought  from  the  lake  shore,  as  the  soil  is  a  clay  loam.    These 
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sknllB  mpidly  crumbled  on  exposure  to  the  air,  so  they  ^ere  returned 
to  their  resting-place,  and  again  covered  with  earth.  One  of  these  skulls 
wa«  cloven  from  the  top  of  the  head  to  the  jaw,  as  thongh  by  an  ax,  and 
a  lower  jaw,  which,  though  in  two  portions,  seemed  to  belong  to  the 
skull,  also  bore  witness  to  the  force  of  the  blow. 

To  Peter  if.  Gideon,  esq.,  owner  of  the  farm  where  the  mounds  are 
located,  and  superintendent  of  the  State  Experimental  Fruit  Farm, 
which  adjoins  it,  many  thanks  are  dtie  for  bis  kindness  in  giving  infor- 
mation, and  for  assistance  rendered  in  making  tlie  survey. 

The  group  of  moands  shown  in  the  upper  left-hand  corner  of  tho 
plan  are,  as  their  title  shows,  at  Minnetonka  Lake  Park,  and  about  one 
mile  in  a  stmight  line  to  the  northeast  of  the  larger  group,  Tliey  are 
sitnat«'d  where  the  strip  of  high  land  between  the  u|»per  and  lower  lakes 
has  diminished  to  the  narrow  limits  shown  in  the  plan.  About  a  quarter 
of  a  mile  farther  north  it  ends  at  a  largo  slough,  through  which  winds 
the  narrow  creek  nhich  connects  the  two  lakes.  These  mounds  have 
not  been  explored. 

lam  informed  that  about  two  miles  sonthwest  of  "Gideon's"  there 
are  about  forty  or  fifty  mounds  hrown  \  lose  tog  1  e  and  o  ug 
two  or  three  acres  of  gro  nd  TL  y  are  not  on  the  shores  of  the  lake 
but  some  distance  ink  nd 

At  the  west  end  of  the  Upper  Lake  "  and  about  seven  n  le  from 
tiie  group  shown  on  the  plan  s  Mound  C  v  a  sm  11  se  lement  so 
named  from  tbe  number  of  the  moands  wh  ch    re  fo  n  1   here 

At  Ferguson's  Point  about  two  m  1  s  north  of  Ex  e  s  o  V  e  on 
the  east  shore  of  the  lake  s  no  her  collection  of  mounds  and  at  ua  y 
of  the  prominent  poin  s 
and  headlands  of  tho 
lake  shore  may  be  foun  1 
one  or  more  mounds 
Other  employment  how 
ever,  has  prevented  me 
from  tiuding  opportu 
nity  to  visit  them  or  oh 
tain  further  information 
in  regard  to  them. 

The  following  intbrma- 
tion,  which  is  of  rathera 
miscellaneous  character 
1  have  obtained  throu  h 
the  kinduess  of  a  friend 
who  is  also  a  civil  on 
gineer.  "The  India 
mounds  which  in  a 
former  letter  I  located  at  Eden  Prairie,  are  in  Bloommgton  Township, 
about  twelve  miles  southeast  of  Excelsior.  I  give  a  rough  sketch  taken 
from  my  note-book,  which  will  give  some  idea  of  the  locality.       |o|e 
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"  These  mocnds,  thirteen  in  nnmber^are  of  the  asital  size,  and  are  sit- 
nated  in  what  is  dovt  an  open  field,  on  a  love)  plateau,  from  which  the 
land  slopes  rapidly  away  ou  the  south  to  the  banks  of  the  Minnesota 
Biver,  and  on  the  north  into  a  deep,  narrow  ravine,  through  which 
flows  a  brook.  I  do  not  think  these  mounds  have  ever  been  examined 
in  any  way." 

This  engineer  was  also  engaged  iu  the  survey  and  8nbdi\ision  of  the 
reservation  assigned  to  the  Sisseton  and  Wabpetoii  tribes  of  ludiaus, 
in  Dakota  Territory,  and  in  tlie  work  found  the  mounds  to  l>e  very 
abundant  and  located  some  of  them  in  the  survey.  The  Indians,  though 
unable  to  explain  their  origin,  have  a  great  reverence  for  them,  anil  will 
not  allow  them  to  be  disturbed  if  they  can  prevent  it, 

Tbo  mounds  which  I  mention  are  all  on  or  near  the  summit  of  the 
Dakotas,  and  overlooking  tbo  valley  east  of  them.  Tbe  P.rst  one 
noted  was  on  the  ei(stom  e<lge  of  the  hills,  and  was  about  20  feet  in 
diameter  ami  3  feet  high.  It  bad  been  occupied  by  foSes,  and  at  the 
mouths  of  their  burrows  Imman  bones  were  abundant.  Near  the  comer 
of  section  16,  township  VM,  ran^e  52,  was  a  large  mound  50  feet  in  diame- 
ter and  i  feet  in  height,  located  exactly  ou  the  top  of  the  Dakota^,  and 
overlooking  the  whole  valley.  A  pit  was  sunk  in  the  center  of  this,  and 
scattered  through  the  soil  were  found  bones,  but  so  thoroughly  decom- 
posed as  to  be  but  little  more  than  deposits  of  lime.  At  the  di'[>th  of 
4  feet,  the  original  surface  of  the  gr«uud,  was  struck  what  seemed  to  be 
a  layer  of  lime  cement,  and  so  hard  that  a  couple  of  hours'  lal>or  with 
spatlcs  only  penetrated  to  the  depth  of  3  or  4  inches.  At  this  point 
time  failed,  and  the  workmen  were  obliged  to  abandon  their  investiga- 
tions. 

About  one  and  one-half  miles  northwest  of  this  monnd  was  another, 
75  feet  in  diameter  and  10  feet  high,  but  there  was  no  opportunity  to 
examine  it. 


Earthwork  near  SJseetOD  and  Wahpeton  Res.,  Dat.  Ter. 

In  this  vicinity  they  also  found  an  earthwork,  which,  in  its  shape  and 
good  pre8er\-ation,  seemed  to  be  of  rather  more  recent  origin,  and  to  be 
tbe  work  of  white  men  rather  than  Indians;  although  tbe  milit^iry  offi- 
cers connected  with  the  reservation  could  not  account  for  it,  as  there 
had  never  been  an  Indian  war  in  that  vicinity.  It  may  have  been 
erected  by  some  of  the  early  pioneers  or  explorers.    It  was  aboat  75 
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feet  in  diameter,  with  the  entrance  also  protected,  hut  it  was  almost 
useless  for  defense,  as  it  waa  commanded  by  a  hill-top  about  GOO  feet 
distant,  and  49  or  60  feet  above  it.  On  the  other  side  was  a  belt  of 
timber  aboat  a  rifle-shot  away.  Within  the  endosare  was  found  a  hu- 
man skull  with  a  metal  arrow-head  embedded  in  it,  thus  hinting  at  the 
fote  of  its  bnildera.    X  give  a  rough  sketch  of  the  locality. 

Around  Lake  KUnnetonka  arrow-heads  and  other  implements  are 
sometimes  found.  I  was  shown  a  stone  hammer  this 
snmmer,  but  was  nnable  to  obtain  it.  It  was  made  of 
an  egg-shaped  qnartjsose  pebble,  was  4i  inches  long, 
3^  in  diameter,  and  would  weigh  about  four  pounds. 
It  had  a  deep  groove  around  it,  probably  to  bind  it  to  I 
its  handle. 

I  also  examined  the  skull,  probably  of  an  Indian, 
which  was  found  while  excavating  for  a  street  in  the 
city  of  MinneapoUs.    There  were  three  or  four  bodies  £„,„  Laim  MUuie- 
elose  together,  which  bad  evidently  been  buried  for  a*""''*- 
long  time.    The  appearance  of  tbe  teeth  showed  it  to  be  that  of  a  per- 
son in  the  prime  of  Ufe.    It  measured  in  circumference  21  inches,  and 
Irom  ear  to  ear,  over  the  top  of  the  head  12^  inches. 
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SIMUABT  OF  CORRK8P0NDEN0E  OP  THE  SHlTBSOlflAV  HfBTITUTIOir  PRE- 
T10I8  TO  JiNUlBI  1.  1880,  IN  ANSWER  TO  OIRCUiAB  HO.  816. 

By  Otib  T.  Mason. 

Tbe  following  report  is  a  collection  of  abstracts  &om  the  replies  made 
by  archieologistB  in  varioos  parts  of  our  country  previously  to  1880,  in 
answer  to  Circular  Ko.  316,  Allusions  to  collections  of  fine  specimens 
ate  purposely  omitted. 

The  readiness  with  which  many  have  responded  to  the  circular  is  a 
good  omen  for  the  future.  It  isdesigned^atsome  future  time,  to  prepare 
an  exhaustive  work  apon  our  North  American  antiquities.  This,  how- 
ever, cannot  be  done  until  every  township  is  heard  from,  and  the  an- 
tiquities of  those  which  contain  remiiins  accurately  described. 

If  in  the  present  summary  any  incorrect  sta,tements  occur,  or  if  the 
authors  wish  t«  make  more  extended  observations,  it  is  hoped  that  all 
interested  in  the  subject  will  keep  the  Institution  posted  upon  the  very 
latest  results  of  exploration. 

It  may  be  that,  in  this  first  effort  to  epitomize  the  labors  of  many  cor- 
respondents, the  names  of  some  are  omitted.  If  such  be  tbe  case,  they 
ore  invited  to  let  the  Institution  know  of  it,  and  the  correction  will  be 
made. 

OEEGON  ASD  THE  HOETHWEST  COAST. 

Bells,  M. — The  Twana  Indians  have  a  tradition  that  the  agate  arrow- 
heads found  about  here  were  made  by  the  wolf  before  he  degenerated 
into  his  present  form. 

Felsebthai,,  L. — Is  collecting  facts  and  traditions  relating  to  the  use 
of  shells  by  the  Kez  Percys  and  Klikatats,  Pelouses,  8pokanes,  and  Co- 
lumbia Eivor  tribes,  Oregon.  The  writer  describes  a  shell  used  by  the 
Indians  to  ward  off  the  "evil  eye,"  and  to  keep  them  from  being  made 
sick  by  thoir  "  medicine  men." 

Swan,  J.  G. — Is  collecting  photographs  of  the  Indians  of  Queen  Char- 
lotte's Islands  with  a  view  to  studying  the  tattoo  marks.  On  sharing  a 
young  chief  of  the  Clyokwat  tribe,  near  Nootka,  he  observed  the  close  re- 
semblance of  some  of  the  marks  to  Habel's  drawings.  The  bird  of  tbe 
sun  devouring  a  human  victim  is  the  Thukloots,  or  Thunder  Bird,  of  all 
the  coast  Indians,  and  the  only  difference  is  that  Thukloots  devours 
whales.  The  coast  Indians  serve  their  enemies  as  the  priest  is  serving 
his  victims  in  Habel's  plato  I.  Tbey  do  not  scalp  their  enemies,  as  do 
the  Indians  of  the  plains. 

CALIFORNIA  ASD  ARIZONA, 

BARTOir,  Stephen. — No  large  remains  are  foand  in  TtUare  Connty. 
The  only  earthworks  are  small  ditches  and  cavities  snoh  as  are  now  used 
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by  lodiaD  doctors  for  the  erectioD  of  "  sweat -lioiiaes."  The  tribes  qow 
here  seem  to  have  been  the  true  aborigines  and  claim  to  have  sprang 
&t>m  the  adjacent  hills.  Bock  paintings  are  found  in  abundance.  One  on 
the  north  bank  of  Kaweah  Kiver,  eighteen  miles  northeast  of  Yisalia,  con- 
tains pictures  of  fishes,  owls,  and  rabbits.  The  point  is  about  the  color 
of  red  lead  and  very  durable.  The  natives  bury  their  dead  in  cemete- 
ries, the  graves  grouped  by  iamilies.  The  body  is  folded  tu  a  sitting 
posture  with  the  head  between  the  knees.  After  burial  the  ground  is 
leveled  off,  and  small  stones  which  the  family  can  identify  mark  the  grave. 
Large  pots  or  basins  have  been  found  carved  in  granite  rock,  from  1  to  3 
feet  deep,  and  i^om  6  to  8  feet  in  diameter,  holding  from  one  to  ten  bar- 
rels of  water  each.  They  are  thought  by  some  to  have  been  used  in  tlie 
same  manner  as  the  trapiche  of  Chili,  for  grinding  ore.  The  exact 
locality  of  the  most  noted  group  of  these  pots  is  forty-five  miles  east 
of  Visalia,  three  miles  north  of  the  east  fork  of  the  Kaweah  Kiver,  and 
near  the  head  of  a  creek  called  Lake  Canyon. 

Bbayton,  G.  M. — Gives  information  of  old  ruins  five  miles  north  of 
Camp  Verde,  Arizona,  on  a  point  of  roct  50  feet  high  and  300  feet  from 
the  Rio  Verde. 

CooPBB,  J.  G. — Describes  cave  in  Kem  County,  CaUfomia. 

McAleisteb,  a.  a. — Mentions  a  shell  mound  in  Berkeley,  Alameda 
County,  California,  on  the  block  bounded  by  Second  aud  Third,  and  Uni- 
versity and  Bristol  streets. 

PosTON,  C.  D. — Correspondence  with  reference  to  the  preservation  of 
the  Casa  Grande  In  Arizona. 

Yates,  L.  Q. — Describes  crania  from  mounds  in  Alameda  County, 
California, 

NEW  MEXICO  AND  UTAH. 

AiJ>BicH,  Ohables. — Describes  pottery  pipe,  from  ruins  on  San  Juan 
fiiver,  Kew  Mexico. 

D&LLEMBAUGH,  F.  S. — Bcmarlcs  that  many  hundreds  of  groups  of 
picture-writings  are  to  be  seen  on  the  rocks  in  Sauthem  Utah,  SJevoda, 
and  Arizona. 

Meigs,  General  M.  C. — Describes  stone  mound  on  the  summit  of  a  ' 
pass  through  a  range  of  mountains  two  or  three  miles  east  of  Mohave 
stage  station,  on  the  Gila  Eiver,  Arizona,  sixty  or  seventy  miles  above 
Toma.  It  is  of  rough  heaped  stones,  12  feet  long,  6  feet  wide,  rudely 
resembling  a  tortoise,  vrith  smaller  monnds  resembling  the  head  and 
neck,  legs  and  feet,  and  tail.  There  are  many  mounds  in  Arizona;  one 
on  the  Final  Mountains  gives  evidence  of  extensive  buildings  di^'idcd 
into  numerous  departments,  around  which  may  still  be  foiind  broken 
pottery  and  stone  implements. 

Metoalf,  Henet. — Long  corresiJondence  fix>m,  concerning  cave  near 
Silver  City,  H'ew  Mexico. 

Olusted,  Fbank. — Monnds  on  Fort  Cameron  United  States  mili- 
tary reservation,  township  29  south,  range  7  vest,  Salt  Lake  meridiaiif 

,  .Google 


430  ANTHBOPOLOQY. 

Utah.  The  most  important  system  is  in  Parowon  Valley,  fifty  miles 
south  of  Port  GameroD,  township  35  south,  range  12  west. 

Pease,  W,  B. — Speaka  of  a  cave  in  southweHtem  part  of  New  Mexico ; 
same  mentioned  as  belonging  to  Mr.  Metcalf. 

Pope,  Geoegb. — Inscription  on  rock  in  Provo  Canon,  Utah,  described. 

NEBRASKA  AND  MINNESOTA. 

Allen,  C.  P. — States  that  no  remains  whatever  have  been  found  near 
Bed  LaUo,  Beltrami  IJonnty,  Minnesota. 

Bo^VDIS^,  W.  M. — Eeports  having  opened  graves  in  Houston  County, 
Minnesota,  bat  they  are  evidently  quite  modem. 

Brtjnee,  Lawkence.— Many  mounds  are  scattfered  all  throngh  the 
country  between  the  town  of  Norfolk  and  the  Verdigris  country  in  Ne- 
braska, situated  on  the  level  bottom  lauds  close  to  the  bluffe  and  in- 
variably near  the  mouth  of  a  ravine  ruuniug  into  the  blufifs.  They 
vary  from  30  to  100  feet  in  diameter,  3  to  8  feet  high,  and  are  covered 
with  vegetation. 

Bunnell,  L.  n. — Reports  a  number  of  mounds  on  Maggie  Bnms's 
farm,  Winona  County,  Minnesota,  and  in  nearly  all  the  larger  vaUeys. 
At  the  fertile  points  adjacent  to  water  a  few  may  be  seen.  There  are  no 
mounds  in  and  about  Homer,  bu  t  sbellheaps  are  found.  The  mussels  were 
brought  out  of  the  Mississippi  River  by  muskrats  for  their  winter  food. 
Opposite  Homer,  in  Wisconsin,  a  large  area  is  covered  with  mounds  and 
earthworks.  At  La  Moille  there  are  several  small  mounds,  and  a  number 
on  CedarCreek.  On  Money  Creek  they  are  quite  numerous,  and  on  Pino 
('reek  they  are  to  be  seen  at  intervals  all  the  way  down  firom  Lilly's,  New 
Hartford,  to  La  Crescent.  The  largest  mounds,  agroup  often  near  Homer, 
are  ten  miles  below  La  Crosse,  at  the  mouth  of  Coon  Creek  Valley.  The 
Winnebagos  here  have  lost  all  tradition  eveu  of  the  use  of  stone  arrow- 
heads by  their  ancestors.  White  Snake,  a  chief  of  the  tribe,  said  in  all 
sincerity  that  they  were  not  ma<le  by  the  Indiana. 

Clark,  Mabtin. — No  ancient  earthworks  are  at  present  known  in 
Clay  County,  Nebi-asta. 

Cramt,  T.  G. — Quite  a  number  of  mounds  occur  in  Meeker  Coanty, 
Minnesota,  near  Litch&eld. 

Hublbut,  W.  D. — No  archseological  remains  have  been  found  in  Olm- 
sted County,  Minnesota. 

JIOREY,  C.  A. — The  region  around  Winona,  in  the  county  of  the  same 
name,  Minnesota,  is  rich  in  aboriginal  remains. 

Williams,  F.  G. — Large  stone  hammers  in  Minnesota  were  hailed  by 
means  of  an  elastic  sapling  to  grind  food. 


Allis,  SAMtnsL.— Lodge  cavities  are  frequently  found  on  blnfisof  the 
Mississippi  liiver,  Mills  County.  The  usual  modeof  burial  is  todiga  large 
hole  in  the  ground  xirojecting  under  at  the  bottom  similar  to  their  com 
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caches.  The  dead  are  wrapped  in  a  robe  or  blanket,  placed  in  the  niche 
ia  a  Kitting  posture,  vith  implements  aud  oniaments.  Sticks  ara  stuck 
crosswise  at  the  month  of  the  cave,  covered  up,  and  the  earth  heaped  in 
a  small  mouud.  The  burials  are  in  groups  on  high  bluffs.  The  women 
weep  <laily  at  the  graven  for  about  six  months.  Once  Mr.  Allis  wit- 
nessed the  burial  of  a  distingnished  woman,  the  wife  of  a  French  trader. 
Something  to  eat  and  a  bottle  of  whisky  were  deposited  in  the  grave. 
Her  favorite  borse  was  choked  to  death  and  the  tail  hang  over  the  mound. 

Bauta,  W.  v. — Famishes  a  brief  report  on  monnds  in  Henry  County, 
Iowa.     Further  information  desired  by  the  Smithsonian  Institution. 

Bassbtt,  Leslie. — Describes  stone  and  copper  implements  from. 
Keokuk  County. 

Beaman,  D.  C — Explored  mounda  on  the  Dea  Moines  River,  near 
Keosnuquit,  Van  Buren  County.  Account  published  in  Ottuniwa  Demo- 
crat.   Kone  sent  to  Smithsonian  Institation. 

CANTUiE,  F.  C. — Describes  copper  implements  from  one  of  a  group  of 
mounds  on  the  farm  of  P.  Hass,  two  miles  west  of  Grandview, 

Davis,  Heney,  and  W.  A.  MacDonaxd.— Explored  momid.-s  in  Clay- 
ton County,  on  high  bluff,  overlooking  Mississippi  River,  350  feet  above 
the  water,  opiwsite  Prairie  du  Chien,  on  land  of  Girani  Land  Company. 
On  another  bluff,  one-fourth  mile  south,  are  two  circular  mounds  2'>  feet 
in  diameter,  4  feet  high ;  aud  70  feet  back  of  them  is  still  another  mound. 
All  were  evidently  for  lookouts,  as  there  were  no  relics  in  them. 

Etaks,  Samuel  B.,  Oltumwa. — Sends  notes  of  works  in  sections  2 
and  3,  township  68  north,  range  10  west,  fifth  principal  meridian,  near 
Keosauqua,  Van  Buren  County.  Locations,  course,  and  distance  a.\f 
prosimated. 

No.  1.  Shell  heaps  and  pottery. — On  south  bank  of  Des  Moines  River, 
in  northeast  quarter  of  southeast  quarter  section  3,  20  rods  north,  55° 
west,  from  mouth  of  Ely's  Creek,  20  feet  above  river  bed,  40  feet  from 
water's  edge.  Found  mussel  shells  in  large  quantities,  pieces  of  pottery, 
arrow-heads,  bones,  part  of  jaw,  teeth,  leg  and  foot  bones,  &c.;  fair 
degree  of  preservation.    Two  feet  from  mouud  surface  generally. 

No.  2.  Mound. — In  northeast  quarter  of  southeast  quarter  section  3, 
south  bank  of  river,  10  rods  north,  00°  west  from  So.  1,  on  bluff  point 
100  feet  above  river  bed,  200  feet  from  water's  edge;  timber,  large  white 
oak,  young  jack  oak.  Found  human  skull  entire  (except  lower  jaw),  part 
of  an  upper  jaw,  and  one  tooth ;  bones  of  the  leg,  &c.  Position,  two 
feet  from  mound  surface;  head  southeast;  burial  horizontal.  Also  same 
pottery  as  in  No.  1. 

No.  3.  Half-mooD  shaped  monnd. — Fifteen  rods  north,  55°  west,  from 
No.  2,  on  same  bluff,  120  feet  above  river  bed,  200  feet  from  water's  edge. 
Found  thigh  bones. 

No,  4.  Mound.— Fifteen  rods  north,  45°  west,  from  No,  3.  No  dis- 
coveries except  small  piece  of  crockery,  probably  modem. 

No.  5.  Large  moaod. — Fifty  feet  in  diameter,  5  feet  high,  in  north- 
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weat  quart«r  of  southwest  quarter  section  2,  30  rods  south,  45°  dugrees 
east,  from  mouth  of  Ely's  Creek,  ou  high  blufT  point  100  feet  above  river 
bed,  20  rods  from  water's  edge.  Decayed  white  oak  stump,  2i  inches  in 
diaiuet^jr,  on  mound,  12  feet  north,  10°  west,  fix>m  center ;  decayed  oak 
stump,  16  inches  in  diameter,  ou  mound  i  feet  north  from  center. 
Found  thigh  bones  (human)  under  south  side  of  24-inch  stamp,  5  feet 
from  surface  of  mound;  also  shells  as  in  No.  1;  also  upper  arm  houe ;  po- 
sition of  thigh  bones,  horizontal ;  head  west ;  lower  leg  bone  doubled 
under. 

KcTTERAiAn,  W.  H. — Wapello  County.  Mounds,  township  72,  range 
13  west,  ou  a  line  almost  north  and  south  throuRh  the  county,  on  highest 
bluffs,  from  To  to  lUO  feet  in  diameter,  aud  4  to  5  feet  high. 

SrANSPiBLD,  J.  M. — There  are  mounds  in  Henry  County,  near  Monnt 
Pleasaut,  hut  no  report  has  ever  been  made  on  them. 

WiTTEB,  F.  M. — Describes  mound  iu  prairie,  40  rods  from  bluff  of 
Iowa  River,  in  Toolesboro,  Muscatine  County,  100  feet  long,  40  feet 
wide.    Copper  implements  and  bones  found.     Promisejj  map  of  Mus- 
catine County  in  the  name  of  the  Academy  of  Sciences. 
MISSOURI  AND  KANSAS. 

Ballou,  W.  H. — Beporte  progress  upon  a  complete  rei>ort  of  the 
mound-builders  of  Mississippi  County,  Missouri. 

Beach,  J.  W. — On  northwest  quarter  section  32,  tuwnship  57,  range 
35,  Buchanan  County,  Ij  miles  south  of  Saint  Joseph,  at  King  Ilill,  are 
earthworks  on  a  high  bald  point,  facing  tlie  Missouri  Kiver,  partly  ob- 
literated by  weathering.  The  deatl  were  buried  very  closely  together, 
at  length,  on  the  back,  east  and  west,  not  deep.  A  plot  of  the  ground 
promised. 

Black,  J.  W.— Surveyed  an  earthwork  in  Lawrence  County,  Missouri. 

Drake,  I.  8. — There  are  ancient  mounds  near  Mount  Vernon,  Law- 
rence County,  Missouri. 

DuNLAP,  J.  N, — Mounds  and  earthworks  are  common  in  Saline 
County,  Missouri,  crowning  almost  every  hill  along  Missouri  River,  iso- 
lated aud  in  groups  ;  fortiflcation  four  miles  southwest  of  Miami,  on  sum- 
mit of  a  ridge  wliich  terminates  in  one  of  the  so-catled  Pinnacles.  The 
following  account  is  from  the  Miami  Index,  Saline  County,  Missouri : 

"  It  crowns  the  summit  of  a  ridge  which  terminates  in  one  of  the  bo- 
called  '  Pinnacles '  of  this  region.  There  is  a  doable  ditch  and  doable 
embankment,  embracing  an  oval  area  of  15  acres,  and  also  a  secondary 
ditch  and  embankment  adjoining  on  the  west,  with  an  area  of  perhaps 
8  or  10  acres.  The  ditch  is  now,  after  the  lapse  of  centuries,  in  many 
places  5  or  6  feet  deep.  Oar  reason  for  using  the  word  centuries  is  the 
feet  that  in  the  ditch  we  found  stumps  of  black-oak  trees  recently  felled, 
measuring  from  45  to  50  inches  in  diameter,  and  a  growing  tree  that 
could  not  he  encircled  by  the  extended  arms  of  two  large  men.  ' 

"  The  approaches  of  the  elevation  on  which  this  fortificatioD  is  situ- 
ated are  exceedingly  steep.  ,  . 
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"At  tbe  base  of  the  pinnacle  in  wlitcb  tlie  ridge  terminates  is  a  spring 
whicli  we  are  informed  is  subject  to  periodica)  ebbs  and  flows ;  its  basin 
wbfiD  seen  by  us  was  probably  20  feet  ia  diameter.  We  think  that 
the  water  was  designed  to  be  protected  by  the  fortification.  About  one 
fourth  of  a  mile  south  of '  the  old  fort'  was  evidently  au  old  battle-ground, 
as  shown  by  a  large  quantity  of  crumbling  boues  which  are  turned  up 
'  by  the  plow,  together  with  aiTow-heada,  stooe  axes,  pikes,  and  other 
Indian  equipage.  There  is  also  found  much  pottery  of  a  peculiar  sort, 
being  made  of  shells,  comminated  and  mingled  with  clay  without  being 
subjected  to  flre." 

Newlon,  W.  S. — On  Shoal  Creek,  in  Jasper  County,  Missouri,  at 
Beddin's  water-mill,  are  twenty  or  thirty  mounds  on  each  side  of  the 
stream.  Shoal  Creek  is  a  branch  of  Spring  River,  flowing  through 
Kansas  and  Missouri  lead  mines. 

Sebtiss,  E.  F. — There  are  a  number  of  mounds  near  Wyandotte, 
.  Eans.,  of  which  a  map  is  in  preparation.  A  workshop  ouu  acre  in 
extent  and  covered  with  chips  and  sherds  is  reported. 

Smith,  Q.  C. — Several  monnds  occur  in  Stoddard  County,  Missouri, 
about  14  miles  south  of  Bloomiield,  near  the  road  leading  to  West 
Prairie,  unexplored. 

Stbpheks,  J.  L. — Found  three  moonds  in  northeast  portion  of  Boone 
County,  Missouri,  on  east  bank  of  Cedar  Creek,  ten  miles  below  the 
head  of  the  stream;  also  three  mounds  two  miles  southwest  of  Colum- 
bus, on  tbe  south  bank  of  Hickson  Creek.  A  single  mound  one  mile 
southwest  of  tbe  first-named  group  is  located  on  a  high  poiiit. 

Wateinb,  J.  C. — Keports  mounds  on  blufls  of  Mississippi,  near  Ash- 
ley, Pike  County,  Missouri. 

ARKANSAS. 

BoTD,  C.  H. — Examined  monnds  at  the  mouth  of  Saint  Fraaela 
Eiver,  Phillips  County. 

Buchanan,  S.  H. — Reports  mound  near  Galley  Rock,  on  Arkansas 
River.  There  are  round  mounds  on  Stuart  fbrm,  near  Washington, 
Hempstead  County,  and  a  similar  one  on  Little  Missouri  River,  in, 
Nevada  County,  near  Prescott,  50  to  75  feet  diameter,  20  feet  high. 

Chase,  John  B. — Reports  many  large  monnds  in  Crittenden  County. 

Gbeene,  Ed. — Found  rock  inscriptions  in  Johnson  County. 

Jaui:B,  F.  L. — The  makers  of  vases  in  Arkansas  used  gourds  M- 
molds.    Drawings  of  gourd-shaped  vessels  given. 

McCoBmoK,  £.  G. — Reports  a  stone  image  Irom  EvansviUe,  Wash- 
ington County. 

Wabnioe,  J.  R. — Small  mounds  are  found  in  abundance  in  Lawrence 
County. 

WISCONSIN. 

Beach,  H. — Describes  a  mass  of  obsidian  dug  froni'  noand  in  Wya- 

Insing,  Grant  County,  together  with  13  large  shell  heads..    Iba  whole 
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valley  of  tbe  Mississippi  around  Prairie  da  Chien,  and  for  mUes  np  aod 
down  the  river,  is  fiill  of  tho  remains  of  an  aneient  popalation,  and  it 
would  take  months  of  labor  to  give  a  description  of  the  mounds  and 
earthworks.  Kearly  all  examined  were  burial  mounds.  One  opened 
contained  remains  of  about  a  dozen  persons  whose  bodies  had  been 
burned. 

DcNLAP,  Setmoue. — Beportsi'-opper  implements  in  Walworth  County. 

Hbnht,  William  T. — Found  many  mounds  in  Iowa  County. 

Lewis,  C.  H. — Describes  four  groups  of  mounds  near  Uonnt  Vernon, 
Dane  County}  also  several  workshops.  There  is  a  group  of  mounds, 
four  in  number,  on  section  15,  in  Springdale  Township,  50  feet  base 
diameter,  6  feet  high,  50  feet  apart,  extending  east  and  west,  commencing 
at  a  distance  of  50  feet  from  the  most  eastern  and  extending  in  a  direct 
line  eastward,  is  a  long  low  ridge,  100  feet  in  length,  4  feet  high,  and  6 
feet  wide. 

Marvin,  J>.  8. — Reports  Earthwork  near  Watertown,  in  the  forks  of 
two  small  streams,  four  or  five  miles  fk>m  the  village. 

Pabks,  Waeham. — Examined  mounds  near  Ocouomowoc,  Waukesha 
County ;  one  evidently  a  lookout,  the  other  in  shape  of  a  swan,  20  feet  in 
length.  They  are  one  mile  apart,  near  the  banks  of  Washotah  Lakes, 
and  in  one  of  the  most  beautiful  spots  in  Waokesha  County.  All  through 
the  county  occur  cemeteries. 


Anderson,  Abel. — Xnmerons  mounds  are  found  in  Muskegon  and 
adjoining  counties,  but  few  hare  been  explored.  There  are  three  mounds 
located  on  tlie  north  bank  of  Grand  Biver,  about  20  rods  east  of  the 
Chicago  and  Michigan  Lake  Shore  Railroad.  They  form  a  semicircle, 
and  are  about  two  rods  apart  The  two  largest  were  excavated.  Upper 
layer  sand,  then  clay  taken  from  the  river  bottoms,  then  vegetable  mold 
overlying  the  bones.  Six  skeletons  were  found,  and  with  them  copper 
hatchets  and  awls,  large  plates  of  mica,  shells,  pipes,  and  pottery.  A 
large  mound  in  the  town  of  Bridgeton,  Newaygo  County,  lies  near  the 
«ounty  line.  On  the  banks  of  Muskegon  River,  southwest  comer  of 
ITewaygo  County,  are  a  number  of  mounds. 

Babnes,  Charles  E. — The  works  of  the  mound -builders  are  meager  in 
•Calhoun  County.    Further  information  promised. 

Bradt,  Sauuel. — Is  making  explorations  of  mines  at  Minong,  Isle 
Boyale. 

Day,  John  E. — Has  in  preparation,  a  paper  on  the  foris  and  monnds 
of  Macomb  County. 

Fowler,  S.  W.— There  arc  no  earthworks  in  Manistee  County.  Shell 
heaps  are  toond  near  mouth  of  Manistee  River.  Mounds  arc  common. 
Sercral  are  at  the  west  of  Bear  Lake;  one  on  Sanble  River,  two  miles 
south  of  Manistee  Lake. 

Hubbard,  Luoius. — Three  mounds  are  in  southwest  quarter  section 
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17,  ntDge  18  west,  near  Indiana  State  line,  BerrieD  GoaDty,  &om  20  to  50 
feet  across. 

j£Nisox,  O.  A. — Sends  dravings  of  Michigui  relics,  accompanied  with 
descriptions. 

Jones,  Joshda. — Describes  monnd  in  LiTiogston  Connty,  three  miles 
from  Howell,  on  west  bank  of  Shiawassee  Rive;,  40  to  50  feet  base 
diameter.    live  skdetODs  were  found  iu  the  moattd. 

Stoc£WEll,  G.  a. — Has  traced  ont  a  triple  series  of  mounds  along; 
the  lake  shore,  five  miles  above  Fort  Gratiot;  map  in  preparation. 

ILLINOIS. 

Adams,  W.  H. — Describes  examination  and  excavation  of  mounds, 
Peoria  Connty. 

Ahdbews,  S.  J.  M. — ^Moands  in  EfBogbam  Connty  extend  over  twenty 
miles  on  either  side  of  the  Wabash.  They  vary  iu  height  &om  2  to  16 
feet.  Large  trees  are  growing  on  them.  The  bones  are  sometimes 
charred,  and  frequently  animal  bones  are  found  with  them. 

Abtes,  G.  F. — Images,  pottery,  and  stone  implements  occur  in  Tan- 
denbnrg  County.    A  skull  found  with  one  of  the  images. 

Atkinson,  Ghables. — Carved  image  found  iu  Adams  County  in  a 
monud.  Monnds  in  Calhoun  County.  Further  information  desired  for 
the  Smithsonian  Institution. 

CoNLT,  J.  D. — Describes  shoe^haped  stone  and  cemetei;  in  Macoupin 
County.    Promises  map  of  the  mound  in  that  region. 

FoBTEB,  A. — Beports  nnmerons  mounds  in  Cass,  Schuyler,  and  ad- 
joining counties.  One  mound,  25  or  30  feet  high,  covering  nearly  an 
acre,  from  the  Apex  of  which  a  view  can  be  had  of  parts  of  five  counties. 
Witiun  the  limit  described  every  form  of  mound  relics  is  obtained. 
Cache  of  chipped  implements  on  the  land  of  Mr.  George  Tranmau,  con- 
taining two  barrels  of  specimens. 

FoENCH,  G.  H. — Mentions  stone  fort  near  Carbondale,  Jackson 
County. 

Gettens,  W.  H. — Shell  beds  occnr  neax  Hamilton,  Hancock  County ; 
also  a  number  of  monnds. 

Geat,  W.  B.  D. — Lake  County  is  very  rich  in  aboriginal  remains. 
In  the  northern  and  northwestern  portions,  in  the  lake  regions,  are  many 
mounds.  One  examined  contained  fifteen  skeletons  in  a  circle,  face  down- 
wards, heads  to  the  center.  There  are  several  trails  passing  through 
the  county  from  the  Lake  Superior  region.  One  fortification,  not  lo- 
cated, 200  keb  on  each  side. 
Hendbesom,  J.  G.— Antiquities  of  many  new  and  beautiful  forms  of 
■  stone  implements  described. 

HiTT,  D. — Quite  a  deposit  of  homstone  disks  was  discovered  on 
the  south  end  of  the  east  half  of  the  noriJieast  qnarter  section  29, 
township  33  north,  range  6  east  of  third  principal  meridian,  about 
three  miles  southeast  of  the  town  of  Marseilles,  about  the  stune  dis- 
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tance  west  of  the  town  of  Seneca,  La  Salle  Coanty,  and  very  close  to 
the  blaff  bordering  the  Illinois  River.  The  bottom  is  very  wide  at  this 
point,  and  so  high  as  never  to  overflow.  There  were  65  fonnd  in  the 
center  of  a  pond  on  the  south  side  of  the  river,  which  ranged  in  size  from 
about  2  inches  wide  by  2^  inches  long  to  aboat  3  inches  wide  by  4  long, 
and  were  mannfactured  undoubtedly  tcoia  nodules,  as  they  show  the  cir- 
cles plainly,  similar  to  fortification  agates,  and  were  most  likely  made 
and  used  for  the  same  purpose  as  those  described  by  J.  F.  Snyder,  M. 
D.,  in  the  Smithsonian  Keport  for  1876,  that  were  tbond  near  Fredericb- 
Tille  and  at  Beardstown,  in  this  State.  They  were  probably  placed  in 
this  poQd  for  safe  keeping  or  as  a  place  of  concealment,  as  it  was  a  nnm- 
ber  of  years  ago  runnipg  water,  fed  by  a  large  spring  or  springs.  It  is 
now  drained,  and  in  digging  the  ditch  to  the  center  of  it  these  disks 
were  fonnd  two  feet  below  what  is  now  the  snrface,  in  a  pile,  as  though 
they  had  been  placed  there.  The  proprietor,  Mr.  Osbom,  thinks  they 
were  being  transported  in  a  canoe,  which  was  capsized  at  this  point. 

HoLBBOOK,  W.  C. — Is  preparing  map  of  all  the  groups  of  mounds  and 
earthworks  along  Bock  Ilivcr  and  its  tributaries  in  Whitesides  County. 

KiLiAN,  Ed.  a. — States  that  there  are  near  Bdwardsville,  MaUisoo 
County,  remains  of  many  ancient  earthworks,  of  which  an  investigation 
will  be  made. 

Locke,  W.  M.— Wabash  bottom,  White  Comity,  is  full  of  mounds ; 
Mr.  Locke  has  opened  many,  but  in  the  low  bottoms  they  are  poor  in 
relics.    In  a  row  of  seven  opened  nothing  was  found. 

MoAdams,  William. — Caverns  exist  about  the  Grand  Pass,  Greene 
County. 

McClelland,  M.  A. — ^There  are  but  few  mounds  within  the  limits  of 
Crawford  County.  In  Scott  Township,  Vanderburg  County,  Indiana,  is  a 
group  of  five  or  six  mounds,  and  near  by  a  conical  pit,  from  which  they 
were  probably  constructed.  Northeast,  about  half  a  mile,  occur  two 
other  moands,  much  larger. 

Ong,  J.  L. — Several  mounds  in  the  vicinity  of  Coulterville. 

Pabtbidge,  H.  E.-~Lake  County  abounds  in  mounds,  mostly  circo- 
lar,  solitary  and  in  groups. 

RooEBS,  O.  P.— Mounds  are  found  near  Clintonville  (South  Elgin), 
forty  in  number,  near  bank  of  Fox  River,  four  miles  below  Elgin  City, 
Kane  County.     Survey  and  plots  are  promised. 

ScHNECK,  J, — Wabash  County  is  rich  in  mounds,' Indian  towns,  &c. 
Mr.  Schneck  is  preparing  a  map  of  the  county. 

Shallenbeboeb,  J.  M. — A  group  of  fifteen  mounds  occurs  east  of 
Cambridge,  not  snrveyed. 

Sibley,  H.  F.— Two  deposits  of  disks  were  found  in  Wayne  Coanty, 
one  in  White  County,  and  one  in  Jefferson.  The  first  contained  37, 
the  second  46  si>ecimenB.  Examined  a  group  of  fifteen  monuds  in 
Massillou  Township,  on  west  side  of  the  river,  on  a  high  blufit  Seven 
mounds  in  Bamhill  Township,  just  east  of  Fairfield,  Wayne  Count}'. 
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Examined  oae,  which  contained  nothing  bnt  charcoal.  The  moiind  in 
Big  MoDnd  Township,  tliree  miles  fit>m  Fairfield,  is  the  largest  one  on 
the  prairie.  It  is  supposed  to  have  been  a  natural  moond,  shaped  up 
and  finished  by  the  moand-builders.  It  contains  many  graves,  and 
several  bodies  seem  to  have  been  placed  in  one  grave.  The  graves  are 
stone  cists,  made  of  slabs  brought  seven  or  eight  miles,  from  Skillet 
Fork.  Two  trees  growing  on  the  mound,  one  a'catalpa,  the  other  an 
oak,  were  probably  planted  there.  The  other  mounds  in  the  same  town- 
ship ore  also  large.  They  are  in  the  bottoms.  One  contained  human 
remains,  mixed  with  river  shells,  deer  hoins,  wolf  jaws,  &c.,  united  with 
charcoal  and  amnll  stones.  Group  of  mounds  in  Four-mile  Township 
are  near  Skillet  Fork ;  two  explored  contained  remains  and  bright-red 
pottery.  These  mounds  are  on  Fleming's  Kidge,  above  the  overflow. 
Just  below  is  the  best  ford  on  the  river.  A  more  accurate  descriptton, 
with  map,  is  in  preparation. 

SjuiTH,  H.  K. — There  are  many  mounds  and  earthworks  near  Clear 
Creek,  Putnam  County,  between  Hennepin  and  Peoria.  They  are  in 
gronps  of  five  to  eight,  running  parallel  with  the  river,  from  one-quarter 
to  one-half  an  acre  in  extent,  and  6  to  12  feet  high.  Further  explorations 
in  progress. 

Tandy,  Mare. — Mounds  occur  in  Hancock  and  Henderson  Counties. 
Part  of  them  are  close  to  the  Mississippi  Elver,  mostly  on  bottom  lands 
or  fiats,  bnt  some  are  on  high  bluffs  or  eminences.  Quite  a  number  are 
along  Camp  Creek.  They  are  generally  fonned  of  loam;  a  few  of  shell- 
rock.  One  mound  examined  was  composed  of  loam  the  first  2  feet,  the 
rent  was  sand ;  no  bones,  but  charcoal  mingled  with  dint  chips.  A  stone 
mound,  one  mile  below  Dallas,  made  of  very  large  fiat  rocks,  was  ex. 
amined;  bones,  teeth,  and  stona relics  found. 

TOWNSHEND,  R.  W. — Mound  explored  in  the  northern  part  of  Clay 
Connty,  two  miles  south  of  EfBngbam  County  line,  on  Little  Wabash 
Biver. 

Teocslot,  E.  B, — Describes  two  mounds,  five  miles  from  Piano,  Ken- 
dall County,  ten  miles  south  of  Post  Mills,  five  miles  from  Sandwich. 
Sec  the  "History  of  Kendall  County,"  publiiihed  at  Aurora,  by  Kev.  E. 
W.  Hicks. 

WAiLAOE,  8.  J. — Three  monnds  occur  two  miles  northwest  of  Car- 
thage, Hancock  County,  section  11,  5  north,  7  west.  One  30  feet  base 
diameter,  30  inches  high ;  the  second  similar  in  dimensions;  the  third 
larger,  unexplored.  A  group  on  Mississippi  Eiver,  same  county,  near 
Pontoosnc,  and  others  on  bluff  between  Nauvoo  and  MontebeUo.  Mr. 
Wallace  sends  many  drawings  of  dint  implements. 

Whitney,  L. — Describes  ancient  burial-ground  within  the  limits  of 
Morris,  Grundy  County.  A  cedar  pole  still  standing  on  one  of  the  streets, 
protected  by  an  iron  railing,  marks  the  spot. 

Wilcox,  P.  W. — Will  carefully  prepare  diagrams  and  measurements 
of  mounds  in  La  Salle  County. 
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WiTTEB,  F.  M. — ^Mounds  occur  on  botli  sidea  of  MiHSiesippi  River, 
fi*om  near  ISevr  Bollalo,  Iowa,  and  opposite  iu  IHinois,  to  Toolsboroagh, 
in  lo va,  and  Kew  Boston,  in  Illinois.    Topographical  enrvey  in  progress. 


AsTEB,  C.  F. — Opened  burial  mound  near  Evansville.  Two  bnrials, 
one  above  the  other,  at  length ;  crania  presen'cd. 

Ibwin,  J.  W. — Has  surveyed  and  promises  sketehes  of  .groups  of 
works  on  White  Eiver,  oa  the  east  and  west  forks  of  White  Eiver,  and 
several  in  the  valley  of  the  Great  Miami  not  hitherto  described. 

Holland,  Joshua. — Is  making  survey  of  mounds  and  inclosore  near 
New  Castle. 

Long,  T.  P. — ^Mentions  extensive  remains  near  Terre  Hante,  running 
through  Sullivan  and  the  southern  part  of  Vigo  Counties,  and  on  the 
opposite  aide  of  the  Wabash,  in  Clark  County,  Ilhnois,  and  thence  down 
the  river  for  many  miles. 

Reeick:,  John  H. — Describes  village  of  Pottawatomies  named  Mon- 
go<]uinong,  formerly  at  Lima,  in  Lagrange  County.  There  are  but  few 
traces  of  the  mound-builders.  Oue  mound,  50  feet  base  diameter,  2  feet 
high,  near  Brushy  Prairie  postroffice.  Human  remains,  potsherds,  and 
flint  implements  abound. 

Stinson,  Floyd. — Is  preparing  map  of  Henderson,  Daviess,  and 
Hancock  Counties,  Kentucky,  and  Posey,  Vanderburg,  Warwick,  and 
Spencer,  in  Indiana. 

Quick,  Edgab  K. — Describes  group  of  mounds  on  land  of  H.  Brun,  one 
and  a  half  miles  south  of  Brookville,  Franklin  County.  Earthwork  three 
miles  north  of  Brookville,  on  hill  350  feet  high,  jutting  out  on  west  bank 
of  east  fork  of  White  Water  Biver.  Mounds  nearly  all  on  prominent 
points. 

OHIO. 

Bbant,  B.  K. — Reports  investigations  of  mounds  in  Butler  County. 

Cbideb,  F.  E, — Is  making  a  complete  sur^'ey  of  all  mounds,  earth- 
works, &c.,  in  Hamilton  County,  numbering  about  200. 

Ellenbergkb,  D. — Mentions  ruins  of  old  block-house  near  Wooster, 
Wayne  County,  described  iu  letter  of  December  0, 1879. 

Gbesn,  8.  C.—Sends  description  and  drawings  of  stone  implements 
in  Morgan  County. 

Hill,  F.  C. — Mentions  three  mound  localities  in  Greene  County: 
Xenia,  or  more  properly  Tawawa  Springs,  lour  miles  north  of  Xenia; 
Ccdarville,  in  the  township  of  the  same  name ;  and  Miami  Township. 

Hempstead,  G.  S.  B. — Sends  interesting  correspondence  concerning 
the  Portsmouth  work,  accompanied  by  a  new  survey  of  the  works. 

Hill,  H.  H. — Gives  description  of  Sixth  and  Mound  streets  mound, 
Cincinnati. 

Kite,  J.  L. — Describes  flint  deposits,  30  acres  in  e:itent,  southwest 
section  of  Smith  Towuship,  Manning  County,  which  have  been  largely 
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worked.  Several  excavatioos  were  fooDd  16  to  20  feet  across  and  10  to 
12  feet  deep.  Deposit  about  1  toot  tliick ;  laod  around  strewn  with  frag- 
ments. 

MacLean,  J.  P. — Author  of  a  work  on  the  antiquity  of  man,  and  a 
series  of  articles  on  the  iStar  in  the  Wt^st.  Is  prvparing  a  fuU  account  of 
the  earthworks,  &c.,  in  Butler  County. 

3[etz,  C  L. — At  the  junction  of  the  two  bmncliea  of  the  Duck  Creek, 
near  Bed  Bank  Station,  in  the  vtciuity  of  Matlisonville,  a  kind  of  oven 
was  uncovered ;  that  is,  two  parallel  lines  of  stone  set  on  edgo  tad  cov- 
ered over  with  large,  flat  limestones,  all  showing  effect  of  fire.  lu  sec- 
tion 11,  Columbia  Township,  west  of  the  railroad,  is  a  precipitous  range 
of  bills,  along  the  face  of  which  is  an  ancient  roadway  extending  from 
the  creek  to  the  top  of  the  range,  600  yards  long,  4  to  10  feet  wide.  Has 
in  preparation  a  chartof  Anderson  Township,  where  mounds  aftid  works 
abound. 

MiLLEB,  B. — ^Describes  mound  three-quarters  of  a  mile  north  of  West 
Farmington,  Trambal!  Connty ;  100  feet  base  diametei,  20  feet  high,  on 
a  ridge  80  feet  above  surrounding  country. 

MoBBOW,  Jo-siAH- — There  is  another  ancient  work  (beside  Fort  An- 
cient) in  Warren  County,  on  the  west  bank  of  Little  Miami  Eiver,  con- 
taining 15  or  20  acres,  of  which  no  description  has  ever  been  published. 
It  is  situated  at  Foster's  Crossings,  in  Warren  County.  The  most  re- 
markable feature  is  the  fact  that  the  walls  were  constructed  of  baked 
earth.  Wherever  excavations  have  been  made,  or  trees  uprooted,  the 
clay  is  very  red  and  bears  evidences  of  fire.  This  occurrtiice  of  burnt 
clay  is  confined  to  the  inclosing  bank.  The  work  is  on  the  top  of  the 
river  hill. 

Pease,  A.  P.  L. — Gives  minute  descriptjoo  of  stone  implements  from 
near  Hamilton. 

Poco(!K,  E.  D.— There  are  sevqral  mounds  near  Shreve,  Wayne 
County,  which  ^ill  be  mapped  and  described  lor  the  Smithsonian  Insti- 
tution. 

Randolph,  T.  C. — No  mounds  or  earthworks  occur  in  Columbiana 
County,  but  stone  implements  abound. 

Read,  M.  C. — Describes  rock  shelters,  three  miles  westof  Hudson  Vil- 
lage, Summit  County.  Accomulation  of  4  to  u  feet  of  ashes  mixed  with 
burnt  soil,  fragments  of  bone,  stone  implements,  &c.  The  bones  repre- 
sent nearly  all  the  native  mammalia.  The  shaft  bones  and  larger  jaw-' 
bon^s  were  all  broken.  The  pottery  is  of  two  kinds,  one  thin,  the  other 
very  thick,  and  all  mixed  with  powdered  quartz.  The  stone  implements, 
drawings  of  which  accompany  the  letters,  were  mostly  rude.  Mr.  Bead 
will  prepare  a  monograph  upon  these  shelters.  The  author  also  men- 
tionsa  cache  of  200  black  chert  disks  found  on  the  land  of  Mr.  M.  Graham, 
in  Summit  County,  and  draws  attention  to  a  speculation  published  by 
him  in  the  American  Antiquarian,  to  the  effect  that  these  enigmatical 
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ilisks  are  a  step  in  tliedtTiBionof  laborinarrowtnakiiig.  At  a  meetiDg 
of  the  State  Arcbseological  Society  at  Wooster,  September  5, 1878,  Pro- 
fessor Kead  was  appointed  to  co-operate  with  the  Smithsooian  Institu- 
tion in  preparing  the  ethnological  and  archi«oIogica)  history  of  Ohio. 

Eos3,  A.  C,  and  Col.  W.  H.  Ball.— Flint  Bidge  lies  in  Licking  and 
Muskingum  Counties,  about  three  miles  southeastward  from  Kewark, 
and  twelve  to  fifteen  miles  west-northwest  ftom  Zanesrille.  It  extends 
eight  miles  southwest  bj  northeast,  and  is  from  one-fourth  of  a  milo  to 
one  mile  wide.  The  ridge  is  cut  by  hollows,  ravines,  and  gorges.  Por- 
tions of  the  highest  land  are  comparatively  level,  and  this  plateaa  is 
underlaid  by  a  stratum  of  flint  rock  from  15  inches  to  3  feet  in  thick- 
ness. Besides  this  stratum  are  numerous  flint  bowlders  standing  up 
several  feet  above  the  surface  of  the  ground.  On  the  exact  level  of  the 
flint  are  tlie  "  diggings,"  hundreds  of  which  may  be  seen,  which  range 
in  depth  from  1  or  2  to  30  feet^  their  depth  depending  upon  the  relation 
of  the  flint  stratum  to  the  surface  of  the  earth.  The  very  deep  diggings 
are  from  the  top  of  a  hillock  on  the  snmmit  of  the  ridge.  The  trenches 
are  from  a  few  feet  to  30  feet  across  at  the  top,  all  sloping  so  gradually 
that  it  would  be  easy  td  walk  down  them.  From  the  deeper  cuta  the  earth 
appeared  to  have  been  carried  out ;  the  one  from  the  top  of  the  hillock 
is  still  very  deep,  and  was  about  40  feet  in  perpendicular  when  completed, 
with  proportional  width.  In  one  portion  was  a  drift  60  to  80  feet  in 
length,  6  to  8  feet  wide,  and  4  to  5  feet  high.  The  excavation  was  par- 
sued  with  the  same  diligence  when  there  was  no  flint  as  when  the  stra- 
tum was  found,  and  w4s  of  the  same  chafracter,  to  the  same  level.  Of 
course,  when  the  earth  is  below  the  flint  level  there  is  no  evidence  of 
digging,  but  when  the  earth  is  above  that  level  the  work  extends  to  the 
flint.  These  works  follow  the  dip  of  the  flint  towards  the  east-northeast 
until  the  hills  became  too  high  above  the  stratum.  In  a  meadow,  and 
near  a  stream  of  water,  on  land  very»nach  lower  than  the  ridge,  occurred 
a  bed  of  crumbled  flint  and  sandstone.  This  bed  was  about  14  inches 
in  depth,  7  feet  across,  and  15  to  18  feet  in  length.  The  sandstone  was 
near  the  north  part  and  had  been  subject  to  great  heat.  A  quantity  of 
ashes  was  mixed  through  the  whole  bed.  Several  such  beds  are  reported 
in  that  vicinity,  and  were  generally  near  water.  No  arrow-heads  ©r 
other  objects  made  of  flint  occurred.  Old,  gnarly,  full-grown  oaks,  some 
of  them  three  hundred  years  old,  have  sprouted  and  grown  since  these 
excavations  were  made.  There  has  not  been  any  signs  of  a  workshop 
discovered  in  the  last  sixty  years,  but  at  the  point  usually  sought  by 
visitors  and  cariosity  hunters  flint  spalls  cover  the  gi-ound  for  acres. 
Only  one  arrow-head  haa  been  found  there  for  years. 

WiLEinsoN,  G.,  Jr. — Sends  notice  of  a  fortification  near  Mansfield, 
Bichland  County;  survey  in  preparation. 

WiLTHEis,  C.  T.— Tablets  of  burnt  clay  were  found  on  ferm  of  W. 
Morrow,  near  Piqua. 
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WEST  VlBOmiA. 
Campbell,  8.  M. — Describes  mounds  on  Meadow  Eiver,  a  tributary  of 
tlie  Gauley,  eight  in  number,  20  feet  in  diameter,  nearly  plowed  down. 
Lacy,  T.  H. — Mentions  mounds  in  Mason  County. 
Mabshall,  T.  M. — MonndB  occur  in  Gilmer  County,  near  Glenvtlle. 
Nui'TEE,  I. — Explored  graves  near  Wortliingtoo. 
Page,  W.  N. — Discovered  wall  in  Fayette  County,  near  Chesapeake 
and  Ohio  Bailcoad,  between  Loup  and  Armstrong  Oi'eeks,  oue  mile  from 
their  confluence  with  the  Great  Kanawha. 
KENTUCKY. 

Fhiel,  Jos. — A  mound  is  located  five  miles  east  of  Beunettsville, 
Breckinridge  County,  and,  near  by,  is  a  rock-shelter.  Mr.  Friel  sends 
description  of  stone  implement  of  his  county. 

Eabbis,  8.  A. — There  are  in  the  eastern  portion  of  Kentucky  several 
earthworks  and  other  aboriginal  remains  which  have  not  beeu  investi- 
gated. 

Lahpton,  W.  J. — Mounds  occur  in  the  corporate  limits  of  Ashland, 
Boyd  County. 

MiBDLETON,  G.  B. — Mentions  ancient  wall  in  La  Roe  County,  on  one  of 
the  blufis  of  the  Rolling  Fork  River,  northeastern  portion  of  the  county, 
seven  miles  irom  Hodgensville,  and  Ave  miles  from  Buffalo.  It  is  4^2 
feet  long,  and  extends  northeasterly  from  cliff  to  clift  Its  southwest  end 
rests  upon  the  solid  rock  of  a  ravine  just  above  a  cliff  20  feet  high.  A 
small  stream  pours  over  this  precipice.  The  wall  is  approachable  only 
from  the  northwest  About  270  feet  behind  the  wall  are  three  pits  par- 
allel with  it,  now  5  feet  deep,  20  feet  apart  Just  behind  the  two 
smaller  pits,  6  feet  diameter,  3  feet  deep,  appearing  to  have  been  walled 
np.  A  mound  of  dint  is  near  these  smaller  pits.  The  ruins  are  now 
from  3  to  6  feet  high,  and  from  17  to '20  feet  wide.  See  CoUins's  History 
of  Kentucky,  under  Lake  County. 

MuMFOBD,  R.  S. — Mounds  and  rehcs  vrete  found  near  Uowlett's  8ta- 
tion,  Hart  County. 

TENNESSEE. 

Bailgt,  W.  B.  F. — Several  mounds  occur  near  Chattanooga. 

Clabke,  W.  M. — Describes  a  mound  near  Franklin,  VVilliamsoD 
County.  At  the  bottom,  22  feet  below  the  top,  a  circle  of  flints  was 
found  with  the  points  to  the  center,  and  around  these  was  another  cir- 
cle of  twenty-flve  shells  {Bmyeon  carica)  with  the  large  ends  out. 

BlcoiE,  K.  W. — Explored  a  mound  in  Hardin  County;  mica,  burned 
earth,  skull  inclosed. 

RoESSLEB,  A.  R. — Speaks  of  a  monnd  near  Big  Creek,  Cocke  County, 
60  feet  base  diameter,  5  feet  high.  Near  the  center,  3  feet  from  the  top, 
a  skull  was  lying,  face  upward,  top  eastward.  Near  by,  another  was 
found  lying  on  left  side,  tiace  southeast,  other  bones  lay  at  random. 
Lower  down,  two  more  crania.  Ko  arm  or  leg  bones.  Surface  covered 
with  pottery  shards,  flint  chips,  &c. 
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THE  GULF  STATEa 

BiDDLE,  Henbt  J. — Describes  moaud  on  SaiDt  John's  Biver,  Florida, 
four  miles  below  Palatka;  tho  most  northern  mound  on  the  river,  except 
cue;  200  feet  long,  40  feet  wide,  10  feet  high. 

BOMAB,  Thouas  H. — Spartanburg  County,  South  Carolina,  is  singu- 
larly barren  of  any  vestiges  of  prehistoric  man. 

Bracht,  V. — Aransas  County,  Texas,  reports  that  there  are  no  an- 
tiquities on  Live  Oak  Peuiusula,  but  many  mounds  and  graves  near  Salt 
Creek,  on  Hynes  Ba;,  where  the  Carancahua  Indians  formerly  dwelt. 

Cadle,  C. — Ou  the  eastern  shore  of  Mobile  Bay,  Alabama,  one  nAle 
from  Point  Clear,  are  banks  of  shells,  10  to  30  feet  wide,  1  to  3  leet 
thick,  and  one-quarter  mile  in  length.  On  this  bank  are  two  annular 
elevationa  of  shells  2  feet  above  the  surfaee  and  60  feet  in  diameter. 
There  are  other  shell  banks  iu  the  vicinity. 

Floyd,  Henby. — Unexplored  mounds  occur  on  Ouachita  River,  Lonis- 
iaua,  on  MiBsissippi  and  Yazoo  Rivers,  In  Warren  County,  Mississippi, 
and  on  Deer  Greek,  in  Sharkey  County.  They  are  situated  on  streams, 
near  springs.  They  itre  in  groups  of  threes,  oval  in  shape,  or  nearly 
cu-cular,  flat  on  the  top,  the  largest  occupying  over  an  acre. 

Glakke,  S.  C. — On  the  Halifax  and  Hillsborough  Bivers,  in  Volusia 
County,  Florida,  are  great  numbers  of  shell  heaps,  almost  everj'  im- 
portant bluff  and  landing  pla«e  being  thus  occupied.  Although  called 
"  rivers,"  these  stretches  of  salt  water  are  more  properly  sounds  or  bays, 
being  shallow  exi>aDses,  separated  from  the  sea  by  narrow  beaches  of 
sand.  Some  of  these  mounds  have  been  described;  tartle  mound,  for 
instance,  on  Musquito  Lagoon,  by  Dr.  Brinton,  of  Philadelphia.  Tbere'is 
one  of  these  shell  heaps  on  the  Halifax  Siver,  near  the  inlet,  which 
differs  in  form  tram  any  other  that  he  has  seen,  being  in  the  form  of  a  circu- 
lar bowl,  the  walls  of  which  are  perhaps  20  feet  in  height,  and  theinclosed 
space  fh>m  60  to  100  feet  in  (liamet«r.  The  mound  lies  about  50  yards 
irom  the  river,  and  has  an  opening  on  the  river  Ax)nt,  as  if  for  a  gate  or 
sallyport,  the  whole  structure  giving  the  idea  of  a  military  work.  It  con- 
sists principally  of  oyster-shells,  all  of  which  have  been  separated  and 
opened  by  human  hands.  It  may  be  here  remarked  that  these  mounds 
consist  cither  of  oyster  or  clam  shells — seldom  of  both.  Amouff  these 
oyster-sbellti  are  mingled  those  of  conchs  (Pyrula,  Busycon,  and  Stromfyus) 
now  occuiTing  in  the  vicinity ;  also  those  of  the  Thorny  Conch  (Melon- 
gcna  corona),  whiih  is  at  present  very  rare  on  this  coast.  Charcoal  and 
the  bones  of  small  mammals  and  birds  are  found  among  tho  shells,  as 
also  many  fragmentsof  pottery,  some  samples  of  which  have  been  sent; 
the  whole  mound  is  coverexl  with  a  natural  grove  of  wild  orange  trees. 
Flint  arrow-heads  have  been  found  here  also,  which  must  have  been 
brought  from  a  considerable  distance,  the  nearest  deposit  of  flint  being, 
it  is  believed,  in  Georgia,  some  hundreds  of  miles  away.  In  Albany, 
Dougherty  County,  Oeorgia,  are  great  beds  of  the  purest  flint  or  horn- 
stone,  which  splits  easily ;  and  here  seems  to  have  been  a  great  mano- 
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foctory  ia  (M  times  of  arrow-heads,  which  are  still  foimd  on  the  banks 
of  Flint  Eiver. 

Galloway,  J.  C. — Little  is  to  be  foand  in  Jefferson  Connty,  Georgia, 
in  the  way  of  relics,  or  noted  landmarks.  Vestiges  of  large  cemeteries 
8till  remain,  and  a  broad  trail  leading  to  Old  Town,  eight  miles  from 
LoolsTille,  and  on  the  eastern  aide  of  the  Ogeechee.  It  runs  east  and 
west,  is  12  or  lit  feet  wide,  and  deeply  worn,  resembling  an  old  aban- 
doned road. 

Gabbett,  W.  M. — Three  groups  of  mounds  are  in  Lowndes  Coanty, 
Alabama.  Tho  first  is  in  the  sontfaern  part  of  the  county,  and  in  the 
soathem  part  of  township  12,  range  14,  on  Muscle  Greek,  land  of  Mr. 
Fisher  Merritt;  all  explored.  The  second  group  is  on  Big  Swamp 
Greek,  in  the  center  of  the  county,  township  14,  range  14,  on  the  Cheek 
plantation.  The  third  groap  is  in  the  northern  part  of  the  county, 
on  the  Alabama  River,  not  far  from  Whitehall  and  Benton.  Several 
"workshops"  are  near  Mount  Willing;  one  on  Mr.  Hartley's  plantation, 
section  36,  township  IS,  range  13;  and  one  on  Mr.  Lee's  plantation,  sec- 
tion 32,  township  13,  range  14. 

Gesnbb,  William.— Describes  mica  mine  and  stone  wall  in  Clay 
Township,  Jefi'erson  Connty,  Alabama.  In  Talladega  Coontj',  township 
20,  range  6,  seotiou  12,  another  mica  pit.  ''Workshop"  in  Lee  County, 
Alabama,  east  of  Youngsborongh,  ou  the  Western  Railroad,  at  the  foot 
vf  Story's  Mountain,  in  the  fields,  tuwnship  19,  range  27  east. 

Glasoo,  J.  M. — There  are  many  ancient  remains,  sach  as  mounds  and 
earthworks,  in  Upshur  and  Camp  Counties,  Texas.  One  in  southeast 
corner  of  Camp  County,  on  property  of  Nathan  Lee,  three  miles  east 
from  the  town  of  Lafayette,  and  a  road-bed  8  feet  wide  and  from  1  to  2  J 
feet  high  leads  from  this  to  another  about  one  mile  northeast.  Still 
another  road  leads  &om  the  first  named  to  a  mound  four  miles  off  on 
the  land  of  W.  It.  D.  Ware.  This  road  passes  through  a  sqnare  inclosed 
by  a  bank  IS  inches  high.  There  are  twenty-five  or  thirty  mounds  on 
the  Sarah  Powel  league  in  a  group.  Near  a  large  one  is  a  raised  burnt 
clay  fioor.  Another  group  is  on  the  property  of  S.  P.  Monyhbon,  with 
a  burnt  place.  They  are  on  Walnut  and  Gum  Creeks,  tributaries  of 
Little  Cypress.  A  few  of  the  mounds  examined  indicate  a  wooden  pen 
covered  with  soil.  Mr.  Glasco  also  mentions  rock-carvings  and  other  in- 
teresting remains  which  he  has  not  visited. 

Ha]i:jes,  IIiBAai. — Mentions  an  old  Indian  fortification  on  southeast 
quarter  section  16,  townshix>  17,  range  1  east,  Saint  Clair  County,  Ala- 
bama.     '■ 

Habbis,  T.  K. — Describes  a  mica  quarry  in  Hall  Connty,  Georgia. 

HoxiE,  Walter. — There  is  an  Indian  mound  near  Way's  Station, 
Bryan  County,  Georgia,  and  oue  ou  Saint  Helena,  Island.  There  are  a 
number  of  ntouuds  on  Brjau's  Neck,  lying  south  of  the  Ogeechee  River 
and  Iwnleriiig  on  Ossabaw  Sound.  Cue  or  two  lie  near  Fort  McAllister, 
and  some  ou  tho  road  between  Sweet  Hill  and  Flandersville. 
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Johnson,  H.  F. — In  RankiD  Couuty,  Miaaissippi,  is  a  ruin  known  as 
tbe  "Platform;"  in  Claiborne  Couuty  the  remaintj  of  a  wall;  and  in 
Marion  Couuty  monDd»  of  great  size. 

KuYKENDAL,  JoHs  C. — No  mouods  are  Dear  Torkville,  York  County, 
South  Carolina. 

Lb  Baeon,  J.  Fbancis. — Sends  map  of  prehistoric  archtsology  of 
Eastern  Florida.  [A  masterpiecebf  patience,  locating  173  mounds,  shell 
heaps,  &c.] 

McKleboy,  Jno.  M. — Eeports  several  moande  in  Barbour  County, 
Alabama,  near  Eufaula.    Promises  fuller  examination. 

MacSwain,  L,  D. — There  are  mounds  in  Thomas  County,  Georgia, 
from  which  skeletons  and  stone  implemeuts  have  been  taken. 

Pbatt,  B.  H. — Sends  brief  account  of  explorations  in  the  Diego  and 
Jenks  mounds,  near  Saint  Augustine,  Fla. 

QuiNN,  Moses. — la  Whitfield  County,  Georgia,  on  Conasauga  Kiver, 
eight  miles  from  the  Tennessee  line,  is  uii  old  fort  ou  the  top  of  a  mount- 
ain, inclosing  three  or  four  acres,  encircled  by  a  deep  ditch  and  earth 
embankment. 

Sharp,  J.  M. — Describes  a  monud  near  Wyko,  Morehouse  Parish, 
Louisiana,  35  feet  base  diameter,  6  feet  high.  Anywhere  one  digs  (torn 
base  to  summit  bones  and  pottery  are  found.  The  pots  are  generally 
between  tbe  legs  of  the  skeleton,  against  the  pelvic  bones.  This  mound 
is  two  miles  north  of  Lake  Lafourche.  Mounds  and  pottery  are  fouud 
all  about  Prairie  Jefferson.  One  on  the  land  of  Mrs.  V.  C.  Harrison  is 
60  f^et  in  base  diameter  and  30  feet  high. 

Steeeuwitz,  W.  H. — Artificial  dug-holes  are  fouud  in  Harris  County. 
Texas,  twenty-eight  miles  from  Houston,  formed  as  follows :  The  rain- 
water stands  in  the  depressions  after  the  surrounding  prairie  is  dr>'. 
The  cattle  and  horses  bring  out  of  tbe  bottom  a  portion  of  mud  every 
time  tbey  go  to  drink.  Tbe  dam  on  the  edge  is  IS  to  24  inches  high, 
depth  of  dug-hole  24  to  30  inches,  width  of  dam  18  to  24  feet-,  size  of  pit 
about  300  yards  square.  [This  fact,  for  the  first  time  brought  tu  the 
knowledge  of  arcbteologists,  may  be  useful  in  the  regions  once  roamed 
over  by  thousands  of  buifaloes. — O.  T.  M.j 

Stella,  J.  P. — Texas  now  presents  the  finest  field  for  the  arehseologiat 
iu  the  United  States. 

Wade,  J.  D. — There  are  several  mounds  iu  Leon  County,  Florida,  un- 
explored. 

NEW  YORK. 

Alexander,  J.  W. — Sends  stone  gouge  frem  Saint  Lawrence  County, 
with  tbe  following  statement  as  to  its  use :  "  That  it  was  used  for  tap- 
ping tbe  American  maple  (Acer  saccharinum)  there  can  be  no  reasonable 
doubt.  A  comparison  of  one  of  these  implements  with  the  iron  and  steel 
gouges  used  by  tbe  early  settlers  for  fixing  the  spout  confirms  tUe  view. 
A  piece  of  pine,  cedar,  or  other  soft  wood  was  selected  of  the  width  of 
the  cutting  part  of  the  gouge.    From  this  block  spouts  were  split,  tbe 
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gouge  beiog  tbe  instrnment  of  cleavage.  In  this  manaer  the  concavity 
of  the  spout  coirespouded  ^ilb  that  of  the  gouge.  Wheu  the  tree  was 
tapped  a  box  was  chipped  in  the  trunk,  the  gouge  was  driven  in  two  or 
three  inches  below,  and  the  spout  afterward  placed  in  tbe  cat  thus  made 
in  order  to  couduct  the  oozing  sap  to  a  backet  below." 

Allen,  A.  W. — Describes  an  image  and  stone  relics  from  Cayaga 
County. 

Eeauchamp,  W.  M. — Aaextended  and  valnable  correspondence  upon 
the  stone  implements  of  Onondaga  County.  Describes,  May  5,  a  visit  to 
a  large  aboriginal  manufactory  of  flint  implements,  on  the  Canada  side, 
opposite  Buffalo,  N.  T. ;  also  refers  to  ground  arrow-points  and  copper 
implements,  as  well  as  ancient  forts  and  palisades. 

Bbiqqs,  H. — Sends  newspaper  dippings,  Ulster  County. 

Byr!48,  E.  a. — Reports  Indian  cemetery,  near  Belfost,  Allegany 
County. 

Chapman,  Rufus  T. — Promises  map  and  plan  of  works  along  the 
Cuyahoga  River. 

Clarke,  John  B. — Is  preparing  a  map  of  New  Tork  on  which  will 
appear  every  position  where  indications  exist  of  an  Indian  residence, 
town,  or  hamlet,  the  trails  intersecting  tbe  State  connecting  tbe  several 
towns,  the  Indian  names  of  rivers,  lakes,  moantains,  localities,  &c. 

Cole,  Norman. — Describes  copper  spearhead  found  near  "West 
Mountain,  Warreu  County.  Reports  also  collections  of  stone  imple- 
ments. 

Kellogg,  D.  S.— Near  Plattsbarg,  Clinton  County,  on  the  western 
shore  of  Cnmberland  Bay,  Lake  Champlain,  near  month  of  Dead  Creek, 
are  mounds  of  sand  which  have  been  formed  by  tbe  wind.  Some  years 
ago  tbe  pine  trees  were  cut  from  these  sand  bills,  and  tbe  wind  entirely 
changed  tbe  face  of  these  dunes.  Pottery  and  stone  implements  in 
abundance  mark  this  as  an  ancient  camping  ground. 

LBTV7S,  W.  H. — Sends  description  of  a  large  rock  in  North  Salem, 
Westchester  County,  snpjwrted  on  three  cone-shaped  stones,  resembling 
a  dolmen, 

Martin,  D.  S. — Describes  mound  on  Black  River  Bay,  four  miles 
above  Saoket's  Harbor.  '  * 

TooKEB,  W.  W. — Mentions  fortat  Montank,  Suffolk  Coon ty,  described 
in  Prime's  "  History  of  Xiong  Island "  and  in  tbe  "  Chronicles  of  East 
Hampton." 

^Watetos,  G.  L. — Describes  ancient  fort  located  t«n  miles  south  of 
Auburn,  two  and  a  half  miles  from  Scipioville. 

Weight,  8.  H. — In  Tates  County  are  four  ancient  works.  No  survey 
has  ever  been  made.    Map  in  preparation. 

kt:w  jersey  and  pesnstlvakia. 

Andrews,  P.  D. — Found  workshops  near  Vineland,  N.  J. 

Baker,  S.  C. — Finds  no  vestiges  of  ancient  occupation  at  Altoooa,  Pa. 
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BBimKEB,  D.  B. — Workshops  and  burial  gioimds  occnr  in  Berks 
OouDty,  PennsylvaDia. 

Hay,  Ghables  A. — Deacribes  aboriginal  Bettlement  near  GettyBboi^, 
Pa. 

Hazzard,  T.  L. — Mentions  cemeteries,  fort-fields,  and  pictured  rocks 
near  Monongahela  City,  Fa. 

EJBBTET,  D.  K. — Explored  Indian  graves  near  West  Chester,  Fa. 

McElwain,  B. — There  are  atone  piles  and  an  ancient  tiail  near  Harris- 
ville,  Butler  County,  Pennsylvania. 

Metbb,  Abraham. — Describes  a  quarry,  or  mine,  and  caches,  Lycom- 
ing County,  Pennsylvania. 

Philips,  D.  A. — Numerons  circular  forts  and  mounds  occar  near 
Linesville,  Crawford  County,  Pennsylvania,  mostly  sarronndiDg  Pyma- 
taring  Swamp.  Human  remains,  mica,  stone  implements,  and  evidences 
of  fire  abound. 

BuTH,  J.  A. — Sends  archeeological  map  of  Dnrhun,  Bucks  Connty, 
Pennsylvania,  with  letter  of  June  3,  1879. 

Shankoit,  S.  G.,  and  John  Swabtzell. — Describes  a  burial  mound 
near  the  junction  of  Kishacoqnitlas  Creek  with  Juniata  River,  near 
Lewiston,  Mifflin  County,  Pennsylvania, 

WiDEifiBE,  S. — The  mound-builders  appear  not  to  have  reached  as 
fer  as  Clearfield  County,  Pennsylvania. 

MAETLANB.  VIHGINIA.  AHD  NORTH  CAHOLmA. 

CoPFMAN,  J.  J. — ^Mentions  workshop  near  Sharpsbnrg.  Md. 

HtHiiPHBEYS,  John  T. — Found  a  cone  of  baked  earth  in  a  mound 
near  Morganton,  K  0.  Mounds  at  a  mill  eight  miles  from  Morganton 
are  unexplored. 

Kibe,  C.  E. — No  mounds  or  works  exist  in  yortbeastem  Maryland, 
but  many  stone  implements.  In  the  Susquehanna  Biver,  near  Coo'o- 
wingo  Bridge,  at  the  mouth  of  the  creek,  is  a  sculptured  rock. 

Kbon,  F.  C. — There  is  an  old  zigzag  stone  ford  across  the  Peedee 
Biver,  just  below  the  mouth  of  the  Moharree,  in  Stanley  and  Montgomery 
Counties,  North  Carolioa. 

LSAKIH,  Geobge  a. — The  tribe  of  Sosqnehannoeks  oconpied  the 
land  in  the  vicinity  of  Sassafras  and  Elk  Bivere,  and  they  bad  a  fort  on 
Spesutice  Island,  about  1660.  Refers  to  a  paper  on  the  Snsqaebannocks 
prepared  for  the  Historical  Society  of  Baltimore. 

McGviBE,  J.  D. — Describes  shell  heaps  in  Howard  and  Anne  Arundel 
Counties,  Maryland,  and  alludes  to  polished  arrow-heads. 

On  a  fine  branch  of  spring- water  one-fourth  of  a  mile  above  Eleysville, 
and  within  200  yards  of  tlio  Patapsco  Biver,  Maryland,  is  a  small  cave, 
the  floor  of  which  is  about  10  feet  wide,  and  mns  back  20  feet — an  ex- 
cellent shelter  for  any  one;  and  as  proof  of  its  having  been  occupied,  the 
floor  is  covered  with  ashes  in  places  as  much  as  18  inches  deep.  A 
white  quartz  cutting  tool  was  found  here,  flnety  chipped  itom  a  pebble,  2^ 
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incbes  long  by  IJ  wide,  ^  thick ;  a  tsmail  broken  rose-quartz  pebble, 
possibly  a  scraper;  a  large  piece  white  quartz  with  one  sharp  edge ;  an 
implement,  probably,  but  if  found  elsewhere,  this  wonld  have  been 
doubtful ;  six  small  pieces  of  pottery,  very  rude,  with  shell  mised  in  the 
clay.  Pottery  iu  this  neighborhood  only  found  in  three  otht^r  places. 
Several  small  pieces  of  bone  were  discovered.  This  cave  is  aboat  15 
feet  from  the  branch  and  5  or  6  feet  above  it.  On  the  opposite  side  of 
the  branch,  and  distant  from  it  about  iO  feet  and  SO  above  it,  is  quite  a 
shelter,  perfectly  dry,  with  surface  earth  to  a  depth  of  4  or  5  inches, 
dusty  and  dark;  under  it  is  a  reddish  colored  earth.  On  topof  this  red 
earth,  and  below  the  dark,  a  broken  arrow  found  of  the  same  material 
as  the  spear  found  opx>o9ite,  a  scraper  3  inches  long  by  IJ  wide,  and 
several  piecesof  bone.  The  stones  appeartobe  of  the  character  described 
as  cave  implements  by  Lubbock  aud  Evans,  but  from  their  proximity 
tfl  the  surface  they  can  hardly  be  more  ancient  than  many  of  our  surface 
finds,  but  they  are  distinctive  in  their  features, 

Offutt,  F.  M, — Sear  Cumberland,  Md.,  there  are  several  large  stone 
mounds  that  have  never  been  disturbed. 

Petton,  Miss  Annie- L. — Mentions  an  ancient  Indian  settlement, 
cemetery,  and  workshop  near  The  Plains,  Fauqnier  County,  Virginia. 

THE  NEW  ENGLAND  STATES  AND  CANADA. 

Cberrt,  K. — Is  working  up  the  stone  age  of  the  Conuecticat  Talley 
throagh  the  Btat«  of  Massachusetts. 

CuBRiEB,  J.  M. — Gives  an  account  of  stone  implements  in  Rutland 
County,  Vermont. 

Cutting,  H.  A. — No  ancient  remains  occur  in  Eastern  Vermont. 
There  are  rock  sculptures  near  Braitleborongh. 

Ellsworth,  C  W. — Descnbea  a  cache  of  chipped  implements  from 
East  Windsor  Hill,  Connecticut,  and  sends  many  engravings  of  relics. 

Frost,  a.  L. — Xo  aborigiaal  remains  are  found  in  York  County,  Maine. 

Gorton,  Charles. — Describes  Btone  implements  of  Connecticut.  Ko 
permanent  remains  mentioned. 

Gregobt,  Jahes  J.  H.->In  the  town  of  Marblehead,  Mass.,  are  remains 
of  shell-heaps,  fortifled  villages,  and  a  cemetery,  also  the  vestiges  of  a 
palisaded  fort,  and  the  quarry  from  which  most  of  the  porphyry  used  in 
making  arrow-heads,  &c,  was  taken. 

McDaniel,  B.  F.— In  the  town  of  Salisbnry,  Mass.,  is  a  line  of  shell< 
heapa  stretching  from  the  Merrimac  Biver,  in  a  northeasterly  direction, 
abont  one  mile  inland. 

Osgood,  Albert, — ^Describes  a  stone  structure  on  north  bank  of 
Merrimac  Bivor,  near  the  bridge  connecting  Deer  Island  with  Salisbury, 
Mass.    Stones  4  to  8  inches  in  thickness  are  laid  witbonl  any  foundation. 

Richardson,  E.  P. — Mentions  a  cache  of  40  chipped  implements  near 
Manchester,  N.  H.    More  information  needed. 
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BicnARDSON,  W.  S. — Draws  attention  to  an  extensive  earthwork  near 
Bridgeport,  Ck>un. 

Slade,  Elisha. — No  antiquities  occur  in  Bristol  County,  Massachu- 
setts, excepting  the  Dighton  Bock. 

Spbingfield  Eepublicak  (slips  with  no  date). — Lwge  aboriginal 
cemetery  near  Holyoke,  Mass.;  the  dead  buried  iu  sitting  posture;  stone 
iuiplemeuts  and  even  copper  spear-points  were  tuuud  with  the  bones,  ao 
well  as  paint  and  stringd  of  wampum. 

Temple,  J.  H. — Is  making  a  complete  survey  of  Indian  remains  in 
the  towu  of  Framingham,  Mass.  Beports  a  cache  of  a  peck  of  chipped 
implements  near  that  towu. 

TH03IPS0N,  Miaa  Maby  F. — JTo  mounds  occur  near  Brattleborough. 
Vt.  There  is  a  rock  inscription  three-fourths  of  a  mile  from  B.,  on  a 
rock  near  the  mouth  of  West  Biver,  100  yards  southwest  and  650  yards 
west  of  its  junction  with  Goouecticut  Biver.  The  figures  represent  fish- 
hawlvs  or  eagles,  and  are  hammered  in  depth  one-eighth  of  an  inch. 

Irish,  William.  C. — ^Mounds  and  graves  occur  two  miles  east  of 
Brighton,  Northumberland  County,  Ontario,  ou  Presque  Isle  Point. 
Similar  moands  are  on  the  lake  shore  near  Bedeck's  farm,  four  miles 
west  of  the  first. 

Jack,  J.  Alleh. — Descri1)es  stone  images  fi»m  New  Brunswick,  and 
sculptured  slabs  ftx>m  St.  John's,  Kew  Bniswick. 

CENTRAL  AMERICA. 

Flint,  Eabl. — Has  discovered  near  Oreuada,  Kicaragus,  a  cave  in 
which  the  author  claims  to  have  found  inscriptions  upon  the  walls  made 
before  the  cave  was  filled  by  a  tertiary  deposit,  which  petrified  after  the 
inscriptions  were  made.  The  sandstone  and  sedimentary  nxtk  of  Uie 
cave  were  formed  subsequently  to  man's  occnpation,  from  which  ia 
argued  mau's  existence  in  Nicaragua  long  before  his  advent  in  Europe, 
at  least  180,000  years  ago. 
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ASTHBOPOLOQICAL  INVESTIGATIONS  DUEING  1879. 


iBTQBOFOLOeiCii  IXTESTieATlOKS  QVRlSe  THE  IBAB  1819. 

By  Otis  T.  Mason. 

The  investigations  of  antbropologists  may  be  di  Tided  into  several 
classes.  The  first  relates  to  the  origin  of  the  race,  and  this  again  deala 
with  very  different  qaestions,  such  as,  1,  the  method  by  which  the  hu- 
man animal  made  bis  appearance  npon  this  planet;  2,  bis  mental  and 
social  condition  at  that  time }  3,  the  geological  epoch  when  tliis  remark- 
able event  took  place ;  4,  the  locality  or  localities  of  his  first  appearance. 

Another  class  of  inqairies,  following  closely  npon  the  last  named,  re- 
lates to  the  oldest  manifestations  of  culture  in  gravel-beds,  caves, 
moauds,  graves,  and  sepulchers,  hy  means  of  which  it  is  hoped  to  recon- 
stmct  the  history  of  the  past. 

A  third  class  of  investigations  has  reference  to  the  haman  body  as  it 
now  manifests  itself.  Beginning  with  the  very  first  germ  or  embryo, 
the  biologist  traces  the  life  history  of  man  to  maturity.  The  anatomist 
aad  the  physiologist  follow  ap  the  work  of  the  biologist  and  study  the 
resemblance  between  the  human  structure  and  that  of  the  lower  animals. 

Xest  comes  the  psychologist,  comparing  the  mental  manifestations  of 
one  race  with  another  and  of  each  race  with  those  of  animals.  This 
branch  of  the  subject  has  but  just  begun  its  scientific  career,  under  the 
direction  of  such  stud^ts  as  Gallon,  Bertillon,  Lindsay,  Maudsley,  and 
a  few  others. 

,  The  fifth  class  of  studies  relates  to  the  varioua  races  of  men.  Though 
no  broad  spaces  separate  the  human  groups,  yet  all  men  recognize  racial 
differences.  If  all  the  human  beings  that  present  marked  character- 
istics were  arranged  in  groups,  and  those  that  nearly  resemble  them  were 
placed  near  those  to  whom  they  bear  the  greatest  likeness,  we  should 
have  a  series  of  irregular  masses  merging  into  one  another.  These 
would  be  races.  The  form,  the  extent,  and  the  number  of  the  groups 
would  vaty  somewhat  with  the  characteristics  selected  as  the  hasis  of 
the  classification.  The  progess  of  scientific  ohser^'ationis  bringing  other 
portions  of  the  body  than  the  brain  and  skull  into  prominence  as  racial 
marks.  Of  the  two  words  commonly  used  to  designate  this  branch  of 
the  sabject,  I  employ  ethnology  as  the  generic  term,  including  ethno- 
graphy, or  the  description  of  races,  and  all  discussions  with  reference 
to  the  best  methods  of  classifying  mankind. 

The  next  division  of  the  subject  is  language,  the  basis  of  which  is 
phonology ;  the  relation  of  sound  to  sense,  or  sematology,  and  thepecuUar 
adjustment  of  the  sententialelemcnts,  or  morphology,  at  present  occupy- 
ing a  subordinate  position.  It  cannot  be  denied  that  more  is  being  ac- 
complished in  the  way  of  collecting  material  than  at  any  time  previous. 

The  seventh  class  of  anthropological  phenomena  embraces  all  of  the 
a  Mis.  64 29  ,,  , 
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occupatione,  crafte,  and  arts  of  man,  withont  regard  to  race.  Looking 
over  the  whole  raoeasapropagatinggardenfortbeartsof  life,  westady 
each  industry  or  aesthetic  action  in  ita  historic  development  and  in  its 
correlation  -with  other  arts  and  industries.  Mr.  Spencer's  Sociology, 
Mr.  Tylor'sFriniitive  Galtare,  and  works  of  thatclass,  have  done  a  great  ' 
deal  toward  explaining  the  orderly  manner  in  whieh  even  those  things 
which  seem  fortnitons  are  brought  ahont 

Very  closely  allied  with  the  foregoing  class  is  that  which  relates  to 
sociology  proper,  or  the  evolution  and  regulation  of  the  family,  the  tribe, 
the  society,  and  the  state.  With  this  division  of  the  subject  are  con- 
nected some  of  the  gravest  problems  that  we  have  to  settle. 

The  ninth  and  last  class,  for  want  of  a  better  term,  we  call  religion. 
It  includes  not  only  the  philosophic  inquiry  into  the  canse  of  all  phe- 
nomena, but  beliefs  with  regard  to  morality  and  the  ftitare  state,  and 
all  those  acts  and  paraphernalia  which  are  associated  with  worship,  to- 
gether with  the  organization  of  society  growing  out  of  the  same. 

In  conclusion,  a  science  so  comprehensive  and  so  popular  must  have 
its  corporate  agencies,  its  organs,  and  its  schools.  A  knowledge  of  the 
locality  and  scope  of  these  is  highly  important,  especially  to  beginners. 
A  list  of  the  principal  papers  of  the  year,  in  the  order  Indicated,  wiU 
serve  not  only  as  a  bibliographical  list,  but  also  to  indicate  the  scope  of 
investigation  in  each  class  of  inquiries: 
Class         I.  Anthropogeny. 

II.  Prehistoric  Anthropology. 
m.  Biological  Anthropology. 
IV.  Psychological  Anthropology. 
V.  Ethnology. 

VT.  Linguistic  Anthropology. 
VII.  Industrial  Anthropology. 
Till.  Sociology  Proper. 
IX.  The  Science  of  Religion. 

I.— ANTHEOPOGENT. 

Allen,  Obakt.  A  "hairless"  problem  in  human  evolution.  (Fort- 
nightly.)   The  Century,  May  24.  See,  alto,  Pop.  So.  Month.    Jane. 

B.,  J.  P.    Spiritual  evolution.    TrUbner. 

Beoouen, .    La  cr4ation  Evolutive.    8°.   Toulonse. 

BuTLEB, .     Old  and  new  evolution.    Seribner  &  Welford. 

Cook,  Joseph.  Heredity,  with  preludes  on  current  events.  Hough- 
ton, Osgood  &  Co.,  Boston.    272  pp.  12°. 

Delanet,  Martin  B.    The  origin  of  race  and  color.    Harper  &  Bros. 

De  Quatbefageb,  a.  The  human  species.  Translated  from  the 
French,  and  forming  Ko.  27  of  "  The  International  Scientific  Se- 
ries."   D.  Appleton  &  Co. 

DuMONT,  A.  Haeckel  and  the  theory  of  evolution  in  Germany.  Paita, 
Germer-Baillidre. 
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Btqlutiox,  the  fallacies  of.    Ediuborgh  Review,  Jnly.    (A  review  of 

Haeekel,  Wallsoe,  and  de  Quatre&gea.) 
FiSEE,  John.    Dacwinism,  and  other  essays.    MacmiUan  &  Co. 
QoMEs,  G.    Da  degeoeiaj&o  das  actuaea  ra^as  humanas.    Gorreio  med. 

de  lisb.,  Tiii,  66. 
Gbihxb,  Abohibaxd.    Geogr^hical  evolutioD.    Proc.  Boy.  Geog.  Soo., 

Jnly. 
Haeokel,  Pro£  Ebn st.    The  evolntioD  of  man.    A  popular  exposition 

of  the  principal  points  of  human  ontogeny  and  pfaylogeny.    Trans- 
lated &om  the  German.    With  numerous  Ulustcations.  2  vols.  12(>. 

AppletoD. 

— .    Popolar  conferences  on  evolntion.    2*  &sc    8°.    Bonn. 

Henslow,  Bev.  Geobge.    The  theory  of  evolution  of  living  things. 

McMillan. 
Kinsley,  W.  W.    "When  did  the  human  race  begin  I    Penn.  Month. 

Sept.,  Oct 
Le  Bon,  Gustate.    I/homme  et  les  sociSt^ ;  leor  origine  et  leur  his- 

toire.    6°.    Paris,  Hothschild. 
MrvABT,  St.  Geoege.    On  the  genesis  of  species.    Macmillan. 
MuDOB,  B.  F.    Another  view  of  the  antiquity  of  man.    Kansas  City 

Bev.,  Aag. 
Paqliani,  L.    Lo  svUnppo  nmano  per  et^  sesso,  condizione  sociale  ed 

etnica,  studiato  nel  peso,  statura,  circonferenza  toracica,  capacity 

vitale  e  forza  mnscolare.    Gior.  d.  Soc.  ital.  d'ig.,  Uilano,  i,  357. 
Schmidt,  Osoar.    Une  oontroverse  transformiste.    Bev.  scientifique, 

Janvier  25. 
TopiKABD,  Paul.    De  la  notion  de  la  race  en  anthropologie.    Bev. 

d'anthrop.,  octobre. 
VmoHow,  R.,  and  Pro£  Tyndall.    Evolution.    Eclectic,  Jan, 
Wabd,  Lestbb  F.    Haeckel's  genesis  of  man.    E.  Stem  &  Co.,  Phila> 

delphia.     (From  the  Penn.  Month.,  Ap.,  May,  July,  1877.) 
Wilson,  Daniel.    Some  American  illustrations  of  the  evolntion  of 

new  varieties  of  man.    J.  Anthrop.  Inst,  May. 
.    The  ethnical  influences  of  physical  geography.    Am.  Assoc 

Saratoga. 

n.— pbehistobio  anthbopolooy. 

Abbott,  C.  C.    Pliocene  man.    Kansas  City  Bev.,  Kov. 

Aheghino,  Flobentino.     L'homme  pi^bistoriqne  dans  La    Plata. 

Bev,  d'anthrop.,  avril. 
Assyria  and  Babylon,  recent  discoveries  in.    Builder,  Aug.  2. 
Babbeb,  Edwin  A.    Antiquity  of  the  tobacco  pipe,  in  Europe.    Am. 

Antiquarian,  i,  1. 
.    Examination  of  Indian  graves  in  Chester  Couuty,  Pa.    Am. 

Katoralist,  May. 
,    Kative  American  architectnre.    Am.  Antiquarian,  Jan. 
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BA£NABBI,  F.  Excavations  and  di8COTerieB.of  antiquities  in  the  terri- 
tory of  Sybaris.  Academy,  July  19.  (Signer  Bamabei  is  a  legn- 
lar  contributor  to  the  Academy  upon  Italian  arcbseology.) 

BASTiAJf,  A.  Die  Goltarliinder  dea  alten  Amerika.  2  vols.  Beiiiii, 
1878. 

Bi.trx,  A.    Note  sar  dee  antiqoit^  sanies.    Mat^rianx.    4*  livr. 

Bebtheb,  Slie,  The  prehistoric  world.  From  the  French,  by  Mary 
J.  Safford.    Porter  and  Coates. 

Beandabkab,  B.  G.  Antiqaarian  remains  in  a  monnd  near  Kolhapur. 
J.  Bombay  Branch  Boy.  As.  Soc.,  "So.  36. 

BiNfiXEY,  8.  H.  Prehistoric  manufacturing  village  in  the  Miami  Yal* 
ley,  and  monnd-bnilders'  relics.    Am.  Antiquarian,  i,  4, 

Blackbitbn,  Esnrt.  Breton  folk :  an  artistic  tour  in  Brittany.  171 
ill.     Scribner  &  Welford. 

BoscAWEN,  W.  St.  0.  Assyrian  explorations.  (Atheuseum.)  Genttuy, 
Ang.  9. 

BOTJCHEB,  Henbi  du.  Mat^riaox  pour  nn  catalogue  dee  stations  pr^ 
hiatoriques  laodaises.    Mati^rianx,  6*  livr. 

Bboadhead,  G.  0.    The  walled  lakes  of  Iowa.    Kansas  City  Rev.,  Feb. 

BuBKOup,  Emile.  M^moirea  sar  I'antiquitS  (I'&ge  da  bronze — Troy, 
Santorin,  Delos,  Myceue,  etc.).    Paris,  Maisonneuve. 

BUBTON,  B.  F.    The  Cariuthian  barrows.    Afhen.,  Nov.  22. 

,    Stones  and  bones  £rom  Egypt  and  Midiau.    J.  Anthrop.  Inst, 

Feb. 

Callabd,  Thomas  Kabb.  The  contemporaneity  of  man  with  the  ex- 
tinct mammalia.    J.  Victoria  Inst. 

Gakabiennes,  les  antiquit4s.  1  vol.  4P.  Paris,  Plon,  noticed  in  Iia 
Bev.  politique,  novembre  8. 

Cahtailhac,  M.  Eeview  of  Evans's  "  Stone  age,"  Rev.  scientiflque, 
fevrier  15. 

OsANTBE,  E.  Les  n^cropoles  du  premier  &ge  do  fer  des  Alpes  fran- 
(aises.    Lyon.    8°.    Georg. 

Cities  and  cemeteries  of  Etrnria.    The  Builder,  Dec.  28. 

Oiabkb,  H.  B.  Shell-beds  of  Clatsop  Beach.  Am.  Antiqaaiiao,  i, 
No.  4. 

Colorado,  ancient  remains  in.    Builder,  July  26. 

CoKAWT,  A.  J.  Footprints  of  vanished  races.  C.  R.  Bams.,  St  Ixtuis, 
Mo. 

CoNQBETB,  H.  Bmidical  and  other  antiquities  between  MetapoUiam 
and  Kumool.    Madras  J.  of  Lit.,  Jan. 

OoDPEB,  B.  H.  Fresh  Assyrian  finds.  (Sunday  Mag.)  Meth.  Piot 
Mag.,  June. 

CTrsHiNG,  Frank  H.  Manner  of  flint-chipping  among  aboriginea.  Eng. 
&  Mining  J.,  Aug.  9. 

Dawkihs,  W.  Boyd.  Out  earliest  ancestors  in  Britain.  Science  Lec- 
tures for  the  People,  No.  6.    John  Haywood,  London. 
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De  Habt,  J.  N.    The  emblematic  moaods  of  Wisconsin.    Am.  Anti* 
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Waebbb,  Otto.    Beitrage  zur  Antbroiwlogie  der  Letten.   Sctmacken- 

borg,  Borpat. 
Waldhaubb,  Fbbdikand.    Znr  Anthropologie  der  Liven.    Schnack- 

enbnrg,  Dorpat. 
Waixaoe,  a.  B.    New  Oninea  and  its  inhabitants.    (Gontemp.  Bev.) 

Living  Age,  March  29, 13  pp. ;  Pop.  Sc.  Month.,  April,  May. 
WiLLUHS,  MONiBS.    Afghanistan  and  the  Paqjanb.    Contemp.  Bev., 

Jan. 
Whitmee,  8.  J.    The  ethnology  of  Polynesia.    J.  Antbrop.  Inst.,  Feb. 
.    A  revised  nomenclatare  of  the  inter-oceanic  races  of  man.    J. 

Antbrop.  Inst.,  May. 

.    The  ethnology  of  the  Pacific    J.  Victoria  Inst. 

WiSEEB,  John.    The  colored  man  in  Anstratia.    Fortnightly,  Jaly. 
Wtxtb,  a.    History  of  the  southwestern  barbarians  and  Chaoo-Seen. 

J.  Anthrop.  Inst.,  Ang. 
VlOTOBU,  the  int«llectaal  status  of  the  aborigines  of.    Living  Age, 

April  26,  3  pp. 
Zulu  and  other  weapons.    Saturday  Mag.,  April  5. 
Zulus,  home  life  of  the.    Ghambers'  Journal,  Sept. 

TL — ^LINGUISTIC  ANTHKOPOLOQT. 

Abel,  G.    Langoage,  and  the  Egyptian  language.    N.  Englander,  ISov. 
Adah,  L.    Du  parler  dee  hommes  et  du  parler  des  fenunes  dans  la  laogne 

caraibe.    Bev.  Iingni8tiqae,juillet. 
Aston,  W.  O.    A  comparative  stady  of  the  Japanese  and  Korean  Ian- 

guages.    J.  Boy.  Asiatic  Soc.,  Aug. 
Bell,  A.  G.    Yowel  theories.    Am,  Jonrn.  Otology,  July. 
Bebtoneo,  p.  Ludovico.    Tocabntario  de  la  lengua  aymara.    Bepab- 

lished  by  Znlio  Piatzmann.    Leipzig.    2  vols.    8°. 
Blaxe,  G.  J.    The  logograpfaio  value  of  consonant  soands  in  relation 

to  tJieir  transmission  by  telephone.    Am.  Joum.  Otology,  July. 
BBtJBL,  GusTA V.    On  the  etymology  of  the  word  '*  cbiohimecatl."    Am. 

Antiquarian,  ii,  1. 
Gain,  Bev.  J.    Onstoms  and  languages  of  the  Kois.    Ind.  Antiq.,  Feb. 
Galdbbwood,  H.    Expressions  of  emotions  on  theboman  countenance. 

Intemat.  Bev.,  Feb, 
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Ceubenct,  H.  db.     Yooabnloire  &aii9ai8-nagraiida.     Bev.  lingiuB- 

tiqae,  jailtet 
CovBDiocz,  Ph.  E.    SictioDiiaire  abr^g^  de  la  laagne  fft-gbe  ou  da- 

bom^QDe.    Act«8  de  la  Soc.  philologiqae,  is. 
Gust,  Bobebt.    Modem  langof^es  of  the  East  Indies.    TrUbner. 
Dennys,  N.  B.    Pidgin  English.    Joom.  Stralta  Branch  B.  As.  Soc.,  2. 
DuFONT,  Dr.    Essal  but  la  langue  des  Indiens  galibis.    Bev.  Ungnis- 

tiqne,  avril,  16  pp. 
East  Indian  languages.    Missionary  Herald,  April,  2  pp. 
Fabqtthabson,  J.  A.    The  phonetic  elements  in  Ametican  langoageg. 

Am.  Antiqoarian,  Jan. 
FisE,  John.    Beview  of  linguistic  and  sociological  Trorks.    In  Ho.  Am. 

EeTiew,  Ang. 
Gatschbt,  Albert  3.  Lingnistic  notes.  In  the  American  Ad  tiqaarian. 
.     La  &mille  lingnistiqae  Maskoki,  et  son  dialect  Hitchiti. 

GongF^s  des  am^ricanistes,  3d  seas. 
.    LocalbenennangeQ  aus  dem  Berner  Oberlande  uad  dem  Obec- 

vallis.    Arch.  d.  historischc  Ver.  d.  Kantons  Bern. 
« .    Yolk  nnd    Sprache  der  Miiklaks    in  sildwestUofaen  Oregon. 

Globus,  Brannschweig,  Nos.  11  nnd  12. 
■ .    Farbenbenennnngen  in  nordamerikanisohen  Spracben.  Ztschr. 

f.  Ethnologie,  Beriin,  293-302. 
.    Adjectives  of  color  in  seven  Indian  languages.    Am.  Natural- 
ist, 176-185. 
.    On  syllabic  rednplication  as  observed  in  Indian  langnages,  and 

in  the  Klamath  language  of  Southwestern  Oregon  in  particnlar. 

Proc  11th  session  Am.  Philol.  Assoc,  35-37. 
.    My  thologic  text  in  the  Klamath  language  of  Southern  Oregon. 

Am.  Antiquarian,  i,  161-166. 
.    Perez's  Maya-Spanish  Dictionary.    Review  In  Am.  Antiqua- 
rian, ii,  30-32. 
Giles,  H.  A.    The  booklangnageof  China.    iS'lneteentb Century,  Nov. 
Glossaby  of  Anglo-Indian  terms.    Indian  Antiquary,  June. 
Geawmaibe  samoane.     Kev.  linguistiqne,  octobre. 
Hbnby,  T.    Esquisse  d'une  grammaire  roisonnto  de  la  laogue  al^nte. 

Paris,  Maisonnenve.    Bev,  linguistiqne,  Janvier. 
.    Sur  le  parler  des  hommee  et  le  parler  des  femmes  dans  la 

langue  chiqaita.    Bev.  linguistiqne,jaillet. 
Houghton,  W.    Hierogl.vphic  or  picture  origin  of  the  characters  of 

the  Assyrian  syllabary.    Tnins.  Soc.  Biblical  Archsmlogy,  vi,  2. 
HOTELADQUE,  ABEL.    Ijes  laugnes  de  I'Asie  snd-orientale.    Bev.  d'an- 

throp,,  Janvier.  . 
Ibtino,  G.  J.    Suggestions  regarding  a  new  Malay  dictionary.    Joom. 

Straits  Branch  Boy.  As.  Soc.,  2. 
Kittle,  Bev.  F.    Belationshlp  of  the  Aryan  and  Dravidian  fomilies  of 

^>eech.    Indian  Antiquary,  Feb.,  March. 
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LANauAGES  of  Australia,  Ulev  Zealand.    Se£  to  TrObner'a  Catalogae, 

109, 110. 
LrviNa  and  dead  languages.    Tbe  Age,  May  10, 17. 
LosKEB,  Edttabd.    UraprnQg,  Zweck,  and  Entwicbelang  der  Sprache. 

Deutsche  BnndBcbau,  Nov. 
Malay  proverbs.    Jooro.  of  Roy.  As.  Soc.,  Straits  Braocb,  No.  1. 
Malleey,  Gabbioe.    The  Bigu-Iangoage  of  the  North  AmerioaD  In- 
diana.   Am.  AssociatioD. 
Maxwell,  W.  E.    Malay  proverbs,  11.    Joam.  Straits  Branch  Boy.  As. 

Soc.,  2. 
Notice  sar  ptnsieurs  langaes  Indiennes  de  la  Noovelle  Grenade.    Bev. 

lingnlstiqne,  jnillet. 
Oppebi,  GnsiAT.    On  the  classification  of  langnages.    Triibner. 

.    On  the  classification  of  languages.    Madras  Joar.  of  Lit.,  No.  1. 

Oppebt  Jules.    Le  peuple  ct  la  langue  des  MMes.    Paris. 

Pebez,  Don  Juan  Pio.    Dtccionario  de  la  lengaa  maya.    Completed 

by  Dr.  Bereodt ;  contains  22,000  words. 
Batenstein,  E.  G.    Celtic  languages  in  the  British  Isles:  a  statistical 

study.    Joara.  Statist.  Soc.,  Sept. 
Sibley,  Dr.    Caddoqnis  or  Caddo  language.    Am.  Natnralist,  Dec. 
Smith,  C.  R    Tbe  beginning  of  speech.    The  Voice,  April. 
8ooi£t£  pbilologiqne,  Actes  de  la.    Paris,  E.  Leronx. 
ToHCTsmsE  language.    A  Tocabolary  of  300  words  collected  by  the 

party  of  the  Vega. 
Vam  E?B,  I.  W.  J.    Grammaire  compar^des  dialectes  basqnes.    Paris, 

1879. 
YmsoN,  J.    Esquisse  grammaticalo  de  la.  langae  de  Goa.    Bev.  lis- 

gnistiqae,  octobre. 
Williams,  Mokieb.    Modem  India  and  the  Indians.    Triibner. 
WiLLisTON,  S.  W.    Indian  pictographs  in  Western  Kansas.    Kaneas 

City  Eev.,  May. 
Yokohama  pidgin :  a  new  dialect.    (New  Quart.  Bev.)    Living  Age, 

Aug.  23.    Saturday  Mag.,  Sept  27. 
Yule  and  Bubkell.    Anglo-Indian  terms.    Ind.  Antiquary,  Aug. 
Zabobowsei.    I/origine  do  langage.    Vol.  1,  Bibliotb^ne  utile. 
Zulu  orthography.    Living  ^ge,  Jane  14. 

Vn.— IWDUSTBIAL  AKTHBOPOLOGT. 

Abtisav  of  Japan  and  his  work.    The  Bailder,  May  17. 

BUBNHAM,  G.  Some  features  of  ancient  engineering.  Builder,  Aug.  2. 
Am.  Architect,  Aug  9. 

CuBiODS  discoveries  in  regard  to  the  manner  of  making  flint  imple- 
ments by  the  aborigines  and  prebisttnie  inhabitants  of  America. 
(Scientific  Ameiican.)    Engtneehng  and  Mining  Joum.,  Aug.  9. 

Development  of  art    National  Quarterly  Beview,  Jan.,  25  pp. 

Ebllb,  M.    Indian  mnaio.    Am.  Antiqnarian,  i,  4.  Co(~tolt' 
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G-AKEB  in  0ppOT  India,  natiTe  cavaliy.    Saturday  Mt^.,  July  26. 
Ghosha,  6.  S.  P.    The  music  of  Hihdastan.    Oalcatta  Bev.,  Jtdy. 
Qvs  fiinte  and  neoUtliic  art.    (Eng.  Mechanic.)   Satarday  Mag.,  Ang.  23. 
HowLAKV,  H.  B.    Primitive  arta  and  modes  of  life.    BnA^o  Soc.  of 
'     Nat.  Sc.,  March  15. 
LoFTiE,  W.  J.    The  oldest  art  in  the  -world.    (Macmillan's.)    Eclectic, 

Dec. 
Music  among  the  Malagasy.    Musical  Becord,  Oct.  i. 
Ttlor,  E.  B.    a  history  of  games.    (Fortnightly.)    Eclectic,  July. 

Centnry,  June  7-14.    Living  Age,  May  31.    Pop.  8c.  Month.,  Jane. 
.    Backgammon   among   the  Aztecs.    (Macmillan's.)  Pop.   Sc 

Month.,  Feb.    Eclectic  Mag.,  Feb. 
.    Bemarks  on  the  geographical  distribution  of  games.    J.  An- 

tfarop.  Inst.,  Ang. 
WaikwriqiHt,  a.    The  origin  and  practice  of  polo.    Smbner's  Month., 

June. 

Tm.— SOCIOIXKJT. 

ArosLEE,  I.  O.    Marriage  cnstoms.    Potter's  Am.  Month.,  Sept.,  Oct. 
Abyan  Society.    Westminster  Bev.,  Jnly,  38  pp. 
B.,  E.    The  Indian  as  a  coming  citizen.    Lippincotf  s  Mag.,  Jan.,  2  pp. 
Bbooes,  W.  K.    The  condition  of  vomen  from  a  Eoological  point  of 

view.    Pop.  Sc.  Mouth.,  June,  July. 
BucKLANV,  Miss  A.  W.    Ethnological  bints  afforded  by  the  stimulants 

in  use  among  savages  and  among  the  ancients.    J.  Antlirop.  Inat., 

Feb. 
Burial  customs:  Choctaw,  H.  F.  Bnckuer;  Miami,  B.  S.  Bobertson; 

ObioValley,  T.W.Kinney;  Mississippi  Valley,  T.  Thompson ;  Mis- 

soori  Blver  Valley,  H.  Martin;  Indiana,  M.  A.  Oavitt;  Michigan, 

H.  Little;  Tennessee.    Am.  Antiqaarian,  Sept. 
De  Bate,  J.    Les  amolettes  cr&niennes.    8<^.    Tours. 
Del  Yeoohio,  O.  S.    Salle  ricerche  statistiche  intonio  ai  matrimonio 

fra  consangulnei  e  di  lore  effetti.     Medico  di  casa,  Milano,  vii, 

117, 129. 
Denis,  H.    Des  origioee  et  de  revolution  du  droit  ^conomiqae.    PhlL 

positive  rev.,  decembre. 
Faoks  of  India.    ID.    Missionary  Herald,  May. 
Fasbeb,  J.  A.    Primitive  manners  and  customs.    Heniy  Holt. 
Flowbb,  W.  H.    Illustrations  of  the  mode  of  preserving  the  dead  in 

Damley  Island  and  South  Australia.    J.  Antbrop.  Inst.,  May. 
Fouii.l£b,  Alfred.     I/bistoire  naturelle  des  soci6t6s  humaines  on 

animales.    Bev.  des  deux  mondea,  juillet,  aoCkt. 
Foaus  of  salutations.    Eclectic  Mag.,  Jan. 
Giles,  H.  G.    Cremation  in  China.    Eclectic  Mag.,  May,  5  pp.     See, 

also,  Philad.  Beporter,  March  29. 
HoFFAtAN,  W,  J.    Curious  aboriginal  customs.    Am.  Naturalist,  Jan. 
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Hoffman,  W.  J.    Practice  of  mediciae  aod  Bargei7  by  the  aboriginal 

racea  of  tbe  Soathvest.    Med.  &  Surg.  Bep.,  xl,  "So.  8, 157. 
JuLT,  N.    Origine  des  aDimauz  domestiques.    Bev.  So.,  f^vrier  22. 
Keene,  H.  O.    Baral  life  in  UTorthern  India.    CaJcntta  Bev.,  Jul 
Knox,  T.  W.    Festivals  in  India.    Leslie's  Pop.  Mooth.,  Oct 
Lagneau,  Or.    Des  deformations  cSphaliqnes  en  France.    Gaz.  bebd. 

de  mM.,  Par.,  2.  s.,  xvi,  72-75. 
Haxda,  Masana.    Fnneral  ceremonies  in  Japan.    Bev.  sdentiflqae, 

Janvier  18. 
Mabbiage,  archaic  forms  of.    Calcutta  Bev.,  Jan. 
Mbnon,  F.  B.    On  the  castes  of  Malabar.    Madras  Jonr.  of  Lit.,  i 
MiTTER,  B.  p.  0.    Social  life  of  the  Aryas.    Calcutta  Bev.,  Jan. 
MoBTnxET,  Gr.  DE.    The  origin  of  domestic  animals.    Am.  Naturalist, 

Deo. 
Much,  Dr.  M.    Bangen  and  Binge:  eine  Stndie  iiberdasBinggeld'nnd 

seinen  Gebrancb  bei  den  Gennanen.   41  pp.,  8  figs.  (Exbaostive  and 

with  copious  references.)    Mitth.  d.  anthrop.  Gesellsch.  in  Wieui 

Mai. 
MuDGEfB.  F.    Are  the  Indians  decreasing  1    Ifso,  vh;1 
Newman,  F.  W.    The  barbarism  of  civilization.    Contemp.  Bev.,  June. 
Opfbbt,  G.    Oq  the  ancient  commerce  of  India.    Madras  Jour,  of  Lit, 

No.l. 
PiCEEBma,  Ghables.    ChroDological  history  of  plants.   4<^.   1238  pp. 
Pboctob,  B.  A.    The  origin  of  the  week.    Contemp.  Beview,  Jnne. 
BecENT  investigations  into  archaic  forms  of  marriage.    Calcutta  Bev., 

Jan. 
Reich,  Edwaed.     Beitrfige  znr  Anthropologie  and  Psychologie  mit 

Anwendnng  auf  das  Leben  der  Oesellschaft.    2.  Ansg.    Braun- 

scbweig,  F.  Vieweg  u.  Sohu. 
Bembadgh,  Dr.  A.  G.    Our  present  race  deterioration.    Penn.  Month., 

April. 
B1A1.LE,  GntABS  DB.    Sociologie  et  anthropologie.    Bev.  d'anthrop., 

avril.    (A  series  of  reviews  apon  Espinas,  Herbert  Spencer,  Perez, 

and  C.  Staniland  Wake.) 
Biggs,  Bev.  A.  L.    Indian  education  not  an  experiment. 
Sandgbson,  John.    Polygamous  marriage  among  Kaffirs  of  Natal  and 

countries  around.    J.  Anthrop.  Inst.,  Feb. 
Bhipp,  B.    Gallic  mythology.    Louisville  Mag.,  Dec. 
SiBEEE,  James.    Belationships  and  the  names  used  for  them  funoag 

the  peoples  of  Madagascar,  chiefly  tiie  Hovas,  together  with  obser- 
vations upon  marriage,  costoms,  and  morals  among  the  Malagasy. 

J.  Anthrop.  Inst.,  Aug. 
SooioLOQT  of  ants.    (Spectator.)    Eclectic,  Sept. 
Spenceb,  Hebbebt.    Ceremonial  institutions;  being  part  iv  of  the 

Principles  of  Sociology.    Williams  &  Norgate. 
StdDDEB,  Dr.  Th.    Bcitrag  znr  Eenntniss  der  Dundracen  in  den  FfeU- 


bauten.    Ardiiv  fiir  Anthiop.,  zii,  1. 
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Suuneb-Maihs,  H.  De  rorfranisatioD  jaridiqne  de  la  famille  oaez  lea 
Slaves  dn  sad  et  cbez  les  Bcupputes.    S°.    Paris,  Thorin. 

Waxe,  0.  Stanilahs.  The  primitiTe  hoinaD  fiunily.  J.  Anthiop.  Inst, 
Aug. 

Wrr.T.TAMH,  A.  M.  A  graDd  coanoil.at  Okmulgee.  lippincott's  Mag., 
Sept 

IX. — TEE  SOIENOB  OF  BEUaiOH. 

BosoAWEN,  W.    'Sotea  on  Assyrian  religion  and  mythology.    Trans. 

Soc  Biblical  Archieology,  vi,  2. 
Bbowk,  B.,  jr.    Arcbaio  solar-colt  of  Egypt,  ii.    Tbeolog.  Bev.,  Jan. 
Budge,  E.  A.    Asayritw  incantations  to  fire  and  water.    Trans.  Soc. 

Biblical  ArcbsBology,  vi,  2. 
Chasekct,  M.  db.    Ages  cosmiqaes,  d'aprto  la  mythologie  mexicaine. 

I.  Annales  de  pbil.  chr^tienne,  novembre. 
CoDTWAT,  MONOUBE  D.    Demonology  and  devil  lore.    Obatto  &  Win- 

dres. 
Dabbiesteteb,  J.    The  Sapreme  Ood  in  the  Indo-Emopeaa  mythol- 
ogy.   Contemporary  Bev.,  Oct 
De  Baye,  J.    Les  amnlettes  cr&uiennea  &  I'&ge  de  la  pierre  polie.    SP. 

Tonra. 
DowsON,  John,    a  classical  dictionary  of  Hinda  mythology.    Triibner. 
Dteb,  T.  T.    Boses  and  their  folk-lore.    Saturday  Mag.,  Sept  27. 
E&LLS,  M.    The  religion  of  the  Clallam  and  Twana  Indiana.    Am.  An- 

tiqnariau,  ii,  1. 
Faeber,  J.  A.    Fairy  lore  of  savages.    Satorday  M^.,  Jan.  1,  S  pp. 

Pop.  Sc.  Month.,  Buppl.,  Feb. 
Fetish,  or  rag-boshes  in  Madagascar.    Saturday  Mag.,  Nov. 
Folk-loeb  of  the  Magyars.     See  Trilbner's  Catalogue,  111. 
Foster,  T.    Katnre  myths  in  nnrsery  rhymes.    Gentleman's  Mag.,  Jan. 
Oaidoz,  Henri.    Esqnisse  de  la  religion  des  Oanloia.    Faris. 
Gatsohet,  a.  S.    Mythologie  text  in  the  Klamath  language.    Am.  An. 

tiquarian,  Jan. 
Henderson,  J.  O.    Snperstidoos  among  the  ancient  inhabitanU  of  the 

Mississippi  Valley  relative  to  the  owl.    Am.  ABSociation. 
.    Superstitions  among  the  ancient  inhabitants  of  the  Mississippi 

Yalley  relative  to  thunder.    Am.  Assooiation. 
HOABE,  J.  If.    Beligion  of  the  ancient;  Egyptians.    Living  Age,  Jan. 

1,  9  pp.,  from  Nineteenth  Century. 
Kbaet,  C.  F.    Myths  of  the  sea  and  the  Blver  of  Death.    Contemporary 

Bev.,  Oct 
Lenobhant,  F.    The  deluge:  its  traditions  in  ancient  nations.    Con- 
temporary Bev.,  Nov. 
MoClintoce,  Letitia.    Beasts,  birds,  and  insects  in  Irish  folk-loie. 

Belgravia,  Kov. 
— ■ — .    Gavan  superstitions.    Ecleetio,  Jan.,  i  pp. 
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HmoBT,  Pro£  Pre-Homerio  legends  of  the  voyage  of  the  Argosaata. 
DubtJD  Key.,  Jan. 

HnOH,  M.  Ueber  die  KosoK^enie  ond  AnthTopogeaie  dea  gennonischen 
MythuB.    Mitth.  d.  anthrop.  GeseUaob.  in  Wien,  viii,  324-352. 

MtJixES,  F.  Max.  Lectnies  on  the  origia  and  growth  of  religion,  etc. 
8°.    Scribner  &  Welford. 

iitujEB,  F.  Mai  (editor).  The  eacred  books  of  the  east  Vol.  I.  The 
npanishads ;  translated  by  F.  Max  MiUler.  Vol  II.  The  sacred  laws 
of  the  Aryas }  translated  by  Oeorg  Bilhler.  Vol.  III.  The  sacred 
books  of  China }  translated  by  James  Legge.  Oxford,  the  Claren- 
don Frees. 

Palet,  T.  a.    The  origin  of  the  solar  mjrth.    Dublin  Bev.,  Jnly. 

Pbbt,  Stephen  B.  Traces  of  Bible  facts  in  the  traditions  of  all  na- 
tions.   Am.  Antiquarian,  Jan. 

Phen^  J.  8.    Dragon  worship.    Bnilder,  Ang.  30. 

Powell,  J.  W.  Mythologio  philosophy.  P(^.  8c.  Month.,  Nov.  (This 
paper  was  delivered  before  Section  fi  of  the  American  Asaociatiuo 
as  a  vice-pfesideut's*  address.  It  explains  the  anther's  theory  that 
all  mythology  is  an  inquiry  into  the  canse  of  phenomena  from  the 
stand-point  of  the  inquirer.) 

Balston,  W.  B.  8.    Cinderella.    Nineteenth  Century,  Nov. 

BiALLE,  OiRABD  DE.  La  mjrthologie  compart  Bev.  scientiflqae, 
Janvier  25. 

BiALLE,GntABDDB.  La  my  thologie  compat^  BeviewedioBev.d'an- 
throp.,  octobre;  by  Andr6  Lef&vre. 

KiocARDi,  Dr.    The  worship  of  water.    Bevista  Europea,  Sept. 

BOGBBS,  £.  T.    Amoleta  and  mottoes.    J.  Boy.  As.  8oc,  i. 

Spencer,  Hbbbebt.    The  data  of  ethics.    D.  Appleton  &  Co. 

Thoupson,  E.  H.    Atlantis  not  a  myth.    Pop.  8c.  Month..  Oct 

ViZETELLT,  E.  Blue  Beard.  (Gentleman's  Mag.)  Saturday  Mag., 
April  8,  3  pp. 

Walhouse,  M.  J.  Bag-bushes  and  kindred  observances.  J.  Anthrop. 
Inst.,  Aug. 

Webt  of  Scotland  folk  lore.    Chambers'  Jonm.,  Sept 

Westwabd  spread  of  some  Indian  metaphors  and  myths.  Indian  An- 
tiquary, June. 

Williams,  Monies.    Indian  folk  lore.    Indian  Antaqnory,  Aug. 

.    Indian  mother  worship.    Athen.,  Dec.  6. 

Wilson,  J.    Folk-lore  notes.    Ind.  Antiquary,  Aug. 

X. — THE  INSTBDHENTAUTIES  OF  BESEABOH. 

Allgeueine  Tersammlnng  der  dentschen  anthropologiscben  GeseU- 

schaft  zn  Strassburg,  Aag.  11-13. 
Analbs  del  mnseo  nocional  de  Mexico. 
ANf  ANANABiTO  and  Madagascar  Magazine.    Published  by  the  mission 

aries  of  the  London  Missionary  Society  since  1876, 

i.,_,  ,-,■■,;, Google 
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Anthhofologioai.  iDStitate  of  Great  Britain  and  Ireland.    Jonm.,  toL 

viii,  3  and  4 ;  ix,  1  and  2. 
AMTHROPOLoaiscHE  OeseUschaft  at  Yienaa.    Mittheilimgen,  i,  1876. 
Abch^olooioal  InBtitnte  of  America.    Edward  H.  Greenleaf,  sec. 

Mnseam  of  Fine  Arts,  Boston,  Mass.    (An  assod^on  for  promot- 
ing and  directing  aretuBoIogical  investigatioD  and  researati.) 
AltCHiT  fiir  Anthropologie,  i,  1S66.    Organ  dor  deatsclien  G«aellschaft 

fiir  Aothropologie,  Etbnologie  nnd  Urgescbichtc 
Abghttio  per  I'antropologia  e  la  otnologia,  i,  1871.     Organ  of  the 

Society  itatiana  di  antropologia  e  di  etaologia. 
Association    fran9aise   poor  I'avaucement  des  Bcieoces.     Comptes- 

rendos. 

1-6, 1871-'76. 
Basdblieb,  Ad.  F.    Tbe  Kational  Miueam  of  Mexico  and  the  sacrifldal 

stones.    Am.  Antiquarian,  ii,  1. 
Bakbeb,  E.  a.    Anthropological  news  in  the  American  Antiquarian. 
.    Arcbsologf  and  ethnology  of  the  Permanent  Exhibition,  Phila- 
delphia. 
Babenbaoh,  Fbibdbioh  ton.    Principles  of  a  critical  philosophy: 

prolegomena  to  an  anthropological  philosophy.     Leipzig,  J.  A. 

Barth, 
Bbautoib,  E.    Les  aonvelles  pnbllcations  d'arcbtologie  septentrionale. 

Mat4riaox,  1*  livr. 
Bbblineb  GesellschafC  fUr  Anthropologic,  Ethnologie  mid  Urgeschichte. 

YerbandluDgen,  1871. 
Bebtillon,  Jacques.    Beviev  of  Jonrdanet's  "  Histoire  v^diqae  de  la 

conqu^te  de  la  Nonvelle-Elspagne,  par  le  capitaine  Bemal  Diaz  del 

Caatillo  "  (Paris,  G.  Masson).    In  Rev.  d'antbrop.,  avril. 
BmLiooBAPniE  pal^oethnologique  italienne  poor  t'anu^  1878.  Mat^ 

rianx,  3*  livr. 
Bbitish  Association  for  the  Advancement  of  Science.    Beporte  1-15, 

1831-^75. 
Bbitish  Association,  ShefB^ld.    (Papers  on  Africa  and  Afghanistan 

vere  read  before  the  geographical  subsection.) 
Galctttta  Review. 
Callahand,  E.    Review  of  the  most  important  papers  of  the  Bnll.  See. 

d'antbrop.  de  Paris  for  1877.    In  Rev.  d'antbrop.,  aviiL 
Gape  Mouthly  Magazine. 
Gatalog  der  autbropologischen  Sammlongen  der  TJnIversitat  Freibnrg. 

Arch.  f.  Antbrop.,  xi,  snppl.,  86  pp. 
Ghantbe,  B.    Inauguration  du  Mus^  antbropologiqae  de  Lyon.    Bnll. 

Soc.  d'antbrop.  de  Par.,  1879,  11, 122. 
CoHiT^  d*arch^logie  am^ricaine.    a.  Aotes  pnbh^s  sons  la  direction 

de  la  commission  de  ritdaction  par  les  secretaires,  tome  I,  i-iii, 

1865.    b.  Annnaire,  1863-1867.    1  v,  8^.    Gontinoed  in  the  Soci^td 

am6ricaine  de  France. 
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CoNQB^  des  aDthropologistes  allemands  en  1878.    Mat^rianx,  2*  livr. 
CoNOBto  intemational  des  amMcaaiBtea    Comptes-rendos,  1875.    2  t. 

80. 
ConoBftB  intemationat  dea  am^ricaDistes.     Troindme  BessioD.     Bra- 

zelles,  dn  23  an  26  eeptembra. 
Conob6s  iateni^onal  des  orientalistes.    Comptea-rendiifi,  seas.  1-2, 

187»-'74- 
CoNOEi:s  inteniationaaz  d'antltropologie,  etc.    Bev.  ae.,  fSv.  1. 
First  congress  at  NeachAtel,  1866.    E.  Desor,  president. 
Second  congress  at  Paris,  1867.    Edonard  Larte),  president. 
Third  congress  at  Xorwich,  1868.    John  Labboc^,  president. 
Fonrtli  congress  atCopenhagen,  1869.    Professor  Worsaae,  president. 
Fifth  congress  at  Bologne,  1871.    Count  Qozzadini,  president. 
Sixth  congress  at  Bruzelles,  1873.    Omalius  d'HoIloy,  president. 
Seventh  congress  at  Stockholm,  1874.    M.  Hamilton,  president 
Eighth  congress  at  Badapest,  1876.    M.  Pnlszky,  president. 
CoNasBSS  of  Orientalists  at  St.  Petersburg,  third  intemationaL    Pro- 

ceedings  published  in  June. 
Oust,  Bobbbt.    Beport  on  anthropological  proceedings  at  the  Oriental 

'  Oongress  at  Florence,  Sept.  12-18,  1S78.    J.  Anthrop.  Inst.,  Feb. 
Deutsche  Qe8ellschaftfiirAiithropoIogie,Ethiiologie,  and  Urgeschicbte. 

{General  meetings  are  migratory.)    Allgemeine  Versammlung,  1873. 
Deutsche  morgenlUodische  Gesellschaft,  Leipzig.    Abhandlnngen,  i, 

1869 ;  Jahresbericbt,  1845 ;  Zeiischrift,  i,  1847. 
DoKBBT,  J.  Owen.    Suggestion  to  collectors  of  ethnological  matMiaL 

Am.  Antiquarian,  Jan. 
DuTBiBUX  and  Cahbieb.    Association  intamationtde  aftioaine.    8^. 

64  pp.    Brnxelles,  Etterbeik. 
BvAJts,  John.    Presidential  address  before  the  Anthropological  Institnte 

of  Qreat  Britain  and  Ireland.    J.  Anthrop.  Inst.,  May.    {This  is  an 

admirable  r^nm^  of  the  work  of  the  institnte  for  one  year.) 
Fondouce,  p.  Cazalis  db.    La  Soci6t4  royale  des  architects  et  arch^ 

ologoes  portngais. 
FoLX-LoRB  Society's  Becord.    (Mr.  Thomas  Satchell  has  a  bibliography 

of  folk -lore  in  preparation.) 
French  Association  for  the  Advancement  of  Science,  at  Montpellier. 

Account  in  Bev.  d'anthrop.,  octobre. 
Heoer,  Franz.     Aus  dem  Saramlnngen  des  Hofinnseums  in'  Wien. 

Mitth.  d.  anthrop.  Gesellsch.  in  Wien,  M^. 
IssAUBAT.    Bevietr  of  the  principal  Italian  vorhs  on  anthropology  for 

1878.     In  Bev.  d'antlirop.,  avril. 
Journal  of  the  Boyal  Asiatic  Society  of  Great  Britain  and  Ireland. 
Kaltbbunneb,  D.  Mannel  du  voyageur.  S°.  762  pp.  Zurich,  Worster. 
IjAONEau,  Gdstat.    Carte  ethnologiqae  de  Prance.    Bev.  d'anthrop., 

joillet. 
Lehhossbk,  J.    Study  of  anthropology  essential  to  modem  edncation. 

Orvosl  hetiL,  Budapest,  xziii,  489.  ,  ~        ,  i 
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Lbtpoldt.    Americoa  Catalogue. 

Masbas  (The)  Journal  of  Literatnte  and  Science. 

Mason,  O.  T.    Anthropological  notes.    Am.  Katuralist,  Jan.-De& 

.    TrauslatioD  of  Paul  Broca's  discooTBe  at  the  opening  of  the 

International  Congress  of  Anthropological  Sciences.     Am.  An- 
tiquarian, i,  No.  4. 
Mi.TfiBU.DX  pour  Phistoire  de  lliomme,  i,  1864,    Toulouse,  France.    See 

Scndder's  Catalogue,  1440. 
MoEEAU,  ^uiLB.    Notice  Bor  la  carte  pr^historiqne  du  dSpartement  de 

la  Mayeone.    Mal^riauz,  4*  livr. 
MoRTiLLET,  O.  DE.    Le  Cougi^  anthropologique  de  Moscoo.     Ber. 

Bc,  novembre  22. 

.    I/ExposittonantbropologigaedeMosooa.   Bev.Bc,Qovembrel. 

MtJNCHEitEB  Gesellscbaft  filr  Anthropologie,  Bthnologie  und  Urge- 

ficbichte.    Beitjflge  znr  Anthropologie  und  Urgescbiobte  Bayems, 

i,  1876. 
Natubb.    London,  vol.  1-ld,  186^-80. 
New  Zealand  lustitnte.    Transactions  «nd  proceedings.   Wellington, 

i,  1868. 
OhIiBKSCHLAGEB,  Fro£  F.    Frftbistorische  Kane  von  Bayern,  im  An- 

schloas  an  die  von  dentachen  anthropologiachen  Oesellgchaft  vor- 

bereitcte  prfthiatonscbe  Oesammtkarte  Deutcbslands.    Beitrfige  snr 

Aothrop.  BayeniB,  Bd.  iii,  Heft  1,  Municb. 
Philobophicai.  Society  of  Victoria,  Philosophical  Institute  of  Victoria, 

and  Boyal  Society  of  Victoria,  Aastralia.    (All  publish  transactions.) 

Bcadder,  3846-3848. 
Pohmbbol,  F.    NoQTelles  pablicatJons  d'anthropologie  de  luigae  alle- 

mande.    Mat^riaox,  6*  livr. 
Baubaud,  Axfb£d.    Le  Oongr^s  de  Kazan.    Bev.  scieDtiflqae,  avriL 
Bevub  d'anthropologie,  i,  1872.    Paris,  France. 
Bevub  orientale  et  am^ricaine,  Paris.    8ee  Scudder,  No.  1528. 
BiALLE,  OiBABD  DE.    Bevlew  of  the  eighth  congress  of  German  an- 
thropologists at  Constance  (1877).    Rev.  d'antbrop,,  avrlL 
.    Beview  upon  the  ninth  congress  of  antbroxwlogists  at  Kiel, 

lS7t). 
BosNT,  Lfioif  DE.    Le  Oongrfes  international  des  am^canistee  &  Bro- 

xelles.    Bov.  sc.,  oct.  II. 
BOTAT  Asiatic  Society  of  London,  Aasiliaries.    Scudder's  numbeis: 

Bengal,  3780;   Calcutta,  3790;  Ceylon,  3793;  Hong  Kong,  3795; 

Madras,  3799;  Shanghai,  3811;  Yokohama,  3826. 
BOTAL  Society  of  London.    (For  a  r^nm6  of  pablications,  tee  Scudder's 

Catalogne.) 
BoTAi/  Society  of  Northern  Antiqaanes,  Copenhagen.    Annalee,  M6- 

moirea,  Bevne  arvbfologiqne,  and  Bulletin.    See  Scudder's  Cata> 

logne. 
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SABm  (Joseph)  &  Boss.    A  diodonary  of  books  relating  to  America 

from  its  discovery  to  the  present  time.    Parts  Ixvii  and  IrviiL    8°. 

(Ad  indiapensable  work  of  reference  to  stadents,  wMch  should  be 

in  every  public  library.) 
8A1KT  Lours  Loan  Exhibition  of  Archaeology,  1879.    No  date. 
SoHAAFFHAUBEN,  H.    "Sotm  apoD  vanous  anthropological  meetings  in 

France  and  Germany,  well  worked  ap.    Archiv  {.  Anthiop.,  xii,  1, 

pp.  105-128. 
Booe^t£  am^caine  de  France,  Paris.    See  Sondder's  'So.  1553. 
Boci£t£  d'anthropologie  de  Paris.    Bolletius  and  Mtimoires.    Scndder, 

1556. 
Soci^T^  asiatigne  de  Paris.    Joomal  and  Bapports.    Scndder,  1661. 
SooiETT  of  Biblical  Archaeology.    Transactions,  1872,  i. 
BooiETT  of  the  FriMids  of  Natural  Sciences  at  Moscow.    Acoonnt  in 

Bev.  d'anthrop.,  octobre. 
Spinoel,  J.  W.     Die  von  Blamenbach  gegrilndete  anthropologische 

Sammlong  der  Uoiversitfit  QSttingen.  Arch.  f.  Anthrop.,  xi,  ^ppL, 

93  pp. 
Stieda,  L.  p.    Die  anthropologische  Anssteltong  In  Hosoon,  I,  i,  1879. 

12°.    Dorpat. 
Tbansaotions  and  proceedings  of  the  New  Zealand  Institute. 
Tylob,  E.  B.    Becent  antiiropology.    Pop.  Be.  Month.,  Dec.    (British 

Association  address.) 
Tadx,  W.  S.  W.    Works  on  oriental  learning,  published  in  1878,    An- 
nual Bep.  Boy.  As.  Soo. 
Tebsammlung  (Gesellschaft  der)  der  deutschen  Naturforscher  und 

Aerzte.    (Corresponds  to  the  American  Association.)    See  Scndder, 

2220. 
Yebsammldno  Ssterreichischer  Anthropologen  nnd  TJrgescbichtefor- 

scher  iu  Laibach,  28,  29  Juli,  1879.    Mittiieilungen,  Mai. 
ViOTORiA.  Institute,  or  Philosophical  Society  of  Great  Britain,    a.  An- 
nual address  and  report,  i,  1867.     b.  Journal  of  the  transactions, 

i,  1867. 
Wbibbaoh,  a.    Anthropometric.    Progrto  mdd.,  Par.,  1879,  vii,  353. 
Zabobowbki.    Section  d'anthropologie  de  I'Association  fran^aise  poor 

I'avancement  des  sciences,  Paris,  1878.    Bev.  d'anthrop.,  Juivier. 
Zbitbchbift  0ii  Ethoologie  und  ihre  HiU&wissenschaften.    Berlin,  i, 
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IKDIX  TO  FAfSBB  OK  IITTKBOPOLOOI  FUBLIBHCD  BT  TBI  BXITKBOXIU 
INBTITDTIOIT,  lUJ  TO  1818. 

Bt  Geobqe  H.  Boehmxb. 

The  letters  and  dates  Jn  the  morgiD  indicate  whether  the  paper  was 
pnbtished  in  theContributioiis  to  Knowledge,  qu^io,  and  in  which  volume 
(S.  C,  i  to  xxii) ;  in  the  Miacdlaneona  Collections,  octavo  (H.  0.,  i  to  zvii) ; 
or  in  the  Annnal  Heporta,  octavo  (B.,  1847  to  1878,  &c} ;  while  the  flgores 
in  the  last  column  refer  to  the  nnmber  assigntd  to  the  commouioation  ia 
the  List  of  Publications  of  the  Smithsonian  Inetitation. 


Anthon,  looalltlM,  uid  Batijeoto. 
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Abbott,  Dr.  C.  C,  itoiw  ue  Id  Hair  Jen«7 .. . 
AborlgiBOl  lohtbltanta  ol  (he  CtUfumU  Pw 

truulaMd  bf  CbariM  Bui 

Aborlgiuia  monamenta  of  tttw  York,  bf  K  O.  Snnler     

Abdriiliul  niiu  M  Saruiiab.  Turn.,  by  J.  Fulsli  Stella   

Aborfibid  Toliu  on  the  WlUiune  tinn.  Hudln  Comit;,  Tea 


M  la  Qeorgik.  b^  Chirlca  C.  Jonei,  Jr  . 


AMoa,  atone  oelia  in.  bjQeotge  J. ' 

Agnav,  SMDoel  A.,  monnda  Id  MluiMJppI 


_„ , ila,  demit  (dT  In  Boathnn  Illliiola,  by  ChariM  Bu 

AciteBltiind  ImnloDaita  of  Nortli  Anerlcaa  atoae  wriud,  be  Clwrlea  Kaa  . 
A&b»,,UoUI«  U*w,  Bhill^haBpa  on,  t^  A.S.  OiibMend  E.  IL  CuuilDgbi 


Teualua  of  iBter  pnhlaloTio  man,  by  W.  H.  Ual 

hlaloiT  oC  by  Dr.  U.  Hacb 

miinestalDtlieMiHlaiipni  Valley,  by  E.G.  3qiiieriHliI  Dr.  B.  H.  Davli,  i. 
W.,  «ntiquitlt«  of  Petty  Connh.  Ohio 


Andanon,  W.,  aotiqnittc 

AotbrnHdocloal  Inqalrr, -J 

AutiqalUea.    Bee  imder  Ibe  SIMM 

Aicbnologkal  oollectiona  Id  tbe  U.  S.  NMJODol  Utuemu,  by  Chailea  Baa 

•  _■ 1 — i-oi  Congreaa,  InteinMlonal 
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y,  Meiiean.  and  blalory.  by  BroDti  Uayer 1 

,y.  North  Amerlcaii,  by  Jobn  Lnbbook 

ArehBolon' of  Uw  llDltad  Statr*.  by  S.  F.  Haven    t1 

Aivhnoloj)^,  pnshtBtoTlii,  Interna)  hmal  code  of  aymbvU  for  charta  of 

ArlioDa,  aDckmt  mlDln,  by  J.  C.T.Lee 

Arlarai^  Pima  Indiana  i^.  by  Capt.  F.  B.  OroumMi 

Arfiona,  lonto  Apachea,  by  Cspt.  Charlea  Rmart 

Arkaniaa,  eanhworia  In,  by  U™  Gilbert  Knapp   

Arkanaaa.  Phillip  Coonty.  ancient  pottfiy  Cttrm.  by  J.  E.  DeTarens 

Arro>r-ha»d«,dDpoBitof,  n«»rFUhtill.H:T.,  bvBdw.  M.Shopatd 

AUaa,  phyaicoL  of  North  America,  by  O.  GIbbe .VT. 

fiaegert,  Jaoob,  Bboriginal  inhabitants  of  California  Peninania 

Bailey,  W.  B.  F.,  antlqoltiea  of  Georgia        

Barrandt,  Dr.  A.,  andent  earthworlta  on  the  Upper  HlMonri 

Bonandl,  I>r.  A.,  (m  Hayalaeb  HoDDd.  Dakota 

Bartran,  John,  antlqaltlM  of  Ilorida 

Bead,  oobred,  from  »  monnd  at  Blaek  Hammoek.  Florida,  by  A.  II.  BaritaoD-.. 

Bead,  polychrcHne,  from  Florida.  Pnf  S.  S.  Haldeman.by 

Beianat,  Dr.  C.  H.,  hlsb>il<ial  documenta  In  QoMemala 

Bereadt.  Dr.  C.  H.,  on  thBCariblanmiagB 

BenliOBd,  E.  L.,  aocieDt  remaina  InCalondo 

Berthond,  B.  I.,  antionltlea  of  Colorado 

BtondelTs.,  on  Jade   

Blydm,  BAD    railed  nicea  of  Liberia    

Booan,  T.  J.,  fombagnunmaranddiotionarr  . .". 

Bowera,  Bev.  Slepheo,  Saola  Koaalaland,  Callforota 
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Brldizpman,  ldra>  Tocal  Boimd*  of,  hy  niodfl  Llttber  -  -  — 
Brtalon.  D.  O.,  arUflcliI  ihell  depoalU  in  the  United  State* . 

BHiUh  Anteriea.  Tinoeh  Indluu  of 

Bmca,  Foul,  tnwioilita  Is  tbeTollpy  of  tbeTettee 

Brown,  D..  OBioellbeapiln  Oeorf^    

Bmff.  J.  Q.,  IndUn  eniniiTliiin  sloaE  Oieen  Hirer  Taney  

Bryirn,  OllrerN.,  ■nliqomp.orChruUaConnty,  Uar:cIaDd 

Burial  groDiiil  and  aDoieoC  Tun  In  TompMna  Coimt;,  Haw  Tn-k,  by  Darld  Trow- 

Bnri»l  moond  Id  Indiitii,  by  William  Pikgeon 

BoTlal  of  an  Indian  aquaw,  acffiinnt  or.  bjW,  ILKlng 

CaUfcmla,  aboriginal  Inhabltanla  of 

CalUbnilK,«TeiaCalavBruConDn,  bTj,  D-Wbltney 

Califiinila.  gnveiaiid  >bell>heapa,  by  Ful  Scbnmauber 

CaUroniJa.  Ukdlaiu  oC  by  Stephen  Powera 

Calironila,  Suta  Boaa  lalaiKr,  by  Be*,  Steven  Bowers 

CnudaWeat.  Preecott.  lemaiiunear.  by  W,  E.  Ooeat 

CumoiL  Groige  L.,  aatiqiiltieB of  Colorado 

Cape  Flattery.  Indiana  oT  by  JameaO.  Swan 

Can  GlEBnleaca.  of  Ti«D«I.  Tnutan.  rcniarka  on,  by  Dr.  AtUiar  Sobott . . 

Cartblaocuau  by  Dr.  C.  H.  BerendC  

Carloton.  U^or,  eicanion  to  Ab6,  QaatrA.  and  Otbd  QdItIi*,  K.  M 

Ca'n.dveUete.   See  TnglodvtM. 

Cave  ioCalamaa  County.  Califbrnl^  by  J,  D.  WUtney 

Chaae,  B.B.,  flint  implement*  in  HolmcB  CoanQ,  Ohio ■ 

Ubepewyan  Indiana.    See  Ttnneh. 

ChlDooli  Jarnm,  diottonary  oT.  brO,  Oibba 

CLirk.W:Mr,>utlqBltle>Df  Tenneeaee  

Cocbnne,  J.,  antlqaltlea  of  Maaon  Connty,  lllinola 

Colondo.  ancient  remain!  In,  bvE.  UBeniiODd 

Colorado,  antlgulUee  of  Clear  Cioek  and  JeSferaon  Comitlea,  by  Oeoree  L.  Cannon. . 
Colorado.  Weld  Conn^,  antlqnitiei  on  tbe  Cache  la  Fondre  Blyar,  by  K  L.  Berthand 

Comfort,  Dr.  A.  J.,  monnda  near  Fort  WadBworth,  Dakota 

Connccticat-  aaclentimplement  of  wood,  B.  W.  Eltsworth — 

Conaanicnliiily  and  affinity,  syatenuof,  by  L,H.  Morgan ...iTli 

Coptic  fannnase,  Introdnctlon  to  tbe  atndr  of  the,  bT  M.  Eabia 

Cenmado'e  march  inaeanh  of  the  "aevcn  citlea  of  Cibola,"  fto.,  by  OeneralJ.  W 

Btmpaon,  U.S.A 

Ct«uia  HetTMlca,  by  Fred.  Trovon 

Crook,  Oniend  Qerave,  anow  and  fire  maklnii 

Cn]bert*on,Tbadd.£,  aionxot  the  Upper  Ulesanrl 

CnnDingham,  K.M..  aholUieaiis  on  Mobile  Rirer 

Cnahini,  PniukB..  iuitli]Ql(le*  of  Oileeui  Connty.  Vow  7oik.... 

Cntte,  J.  B.,  andentrelleatnlfaTthwealcmlowa 

Dakota.  Fort  Wadaworth.  monndanear,  by  I>r.  A  J.  Comfbrt 

Dakota  grammar  and  dietienary,  byS.U.Itiega It 

Dakota  Indiana.    SeeSiou. 

Dakota,  Lincoln  Connty,  motmd  in.  by  A,  Barrandt 

DalLW.  H.,  on  later  prehislorlo  man  in  Alaska zxU 

Sanllaan.  A.F.,  monnd  In  East  Tenncaaee 

Darwin,  Cbarlea.  anthropolagjcal  iijqniry 

Dail*,  A.  O,  ODUquitJea  of  lale  Soyale,  Lake  Superior 

DaTia,  Dr.  E!  H.,  on  ethnolOBical  research 

Dayia.    Bee  B.  O,  Sqnier. 

Dayton.  E.  A.,  eiploratlona  In  Tenneaaee........ .,..,.,....,,,.,-....,, 

Dean,  C.  K.,  on  monnd  In  WiBOonain 

Depotitof  aTTOw-beadaDearFlsbkiaN.T.,  byEdw,  H.8hepaid 

D^wsitaof  fllntimplementalntlietrnitedStatea,byJ.P.8nyder 

Deaor.  B..  Kdafittca  of  Lake  Keoebttel - 

Derorcna.  j.  H.,  ancient  pf>ttary  from  Arknnaai 
Deverrni,  J.H.,  relics  pteaeuted  to  the  SiDlthao 

Dille.  I.,  sketch  of  anoTenl  earthwork  In  Obto -- 

District  of  Colnmlita.Waahlngtan,  pnhlatoric  remalna  In  the  Ttdnlty  ot 

Dovle.  Dr.  W.  B.,  on  Indian  £rta  and  dwi'lUngs 

DrllllDg  In  atone  withont  mel^  by  Charlea  Ran 

Dnnning.  E.  O..  antlqoltlea  In  Teuuesaee 

Earthwork,  donble-wallcd.  In  AshUbnln  Connty.  Ohio,  by  Stephen  D.  Poet .. 

Earthworks,  ancient,  of  Aabland  County.  Olilo,  by  Qeorge  W.  ElU 

Eartliworks.  aueient,  on  (he  Upper  MlsBourl.  by  A.  Bariuidt 

Karthworks  in  Wleoonaln.  by  B.E.  Breed 

KarthwoTkaon  tlwArkaniBBlUver,  Arkanaaa,  by  Mra.  OQIwrt  Enapp 

Earthwork^  snoleDt,  sketch  aA  by  X.  Uilto » 
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Antbora,  locaJMea,  and  >al)]ocla. 


SM«a.  Dr.  L.  C.  aotlqiiltles  of  IfQnnmota  

Ethaolojiol  naeiTch,  a  oommnDlcatlcni  inn>il>r.  K.  B.  DiiTla... 
Elhnolnfc;  Bail  pbllolojly.  liutracUoni  for,  by  Q.  Glbba 


Mogy,  prc»Dt  Btatfl  i 

lenKctila* 

doff}',  plivilcal.  lectai 

w,liiKli  uiClqally  In,  by  A.  ilorlol 

■u,  Mfil"-   •— —    •--   ■*--"-  ■    "■ 


J  of  the  bonum  slnll  b7  ^n'- 


Dr.  Danlfl  WUton  .  ■ 


FnrnobDnon,  Dr.  R  J^  ahull  and  long  bunca  rrommnmid  in  TUlnoia 

Faunaof  Middle  Kampedarlnelhe  aUmciiRO,  by  Dr.  L.Katimeyw 

Finok  Bngo,  antiiiult/piinlbBatatoof  VrmCnii.MoUeo 

Flro.  iDdian  mode  of  oblalnJDg,  and  of  nuking  Brrmr-beada,  by  Geaotal  George 

Flint  Implemanta In BoWa Connty,  Oblo.  by  B.  ^.CbaaD  ...'.'..'.  ". .'. 

Florida,  mtiqnltlH  oT  by  Dr.  Anmutna  Mllcboll 

Florida,i»linnltle«of,  by  JohoBartram    ,. 

Florida,  btoa  from  monnd  In.  by  A.  M.  Barriaon  

FlwUB,goldonianKiicrKniimoaDdlD,  Chorlcs  Itnn  on 

Florida,  pi.lTcbroine  b^ad  rnun.  bv  Pinf.  H.  H.  Hotdpmui       

Fort,  anolmC,  ami  barinlERnind.  Id  Tnmpklni  Connty,  X.  T.,  by  D.  Trowbridi 
u.^-  ._.. jj_.„. —  ._.>-  .^.B.  Dojle  


Forta,  Indian,  aod  dirdllps*.  by  Dr.  W.  1 


in  UlaBourl. 


"t;-i 


byU.  Y.  SMpbvDwm  .. 


oEbjW.  B 
ItBdSlatea... 


"«"?■■ 


»CtuirieaIUo... 


Grammar  I  _    _ 
Oiant,  Edw.  U. 


Dffiia^e,  by  Dr.  G.  B.  Boicndt  . . 

, Bipe; i» 

Yombn  la4i<nuge,  by  X.  J.  Bomn x 


d»,byCh 

,. or  Kirir  _ 

id  dlotloDBTy  of  the  Dakota,  by  8.  R. 

.  jnelent.'and'aholl.boapaDrciiforniA,  bvPanl 

Oi¥pn  River  Valley  enfrrarlnita,  io.,  by  J.  G.  Dmff 

Uroeamnn,  CapL  F.  R,  fltoo  Indiana  of  Arliona 

Guutenialii,autlqnitlea  In. by  Ron. Geonre  Wllllamaen  ... 
Gustemalo,  hlstuHeiil  docnuients  in.  by  Dr.  C.  B.  Ikrcndt . 

GtinteniBliLacnlpturMnf  Bantu  Locla.  by  8.  Habcl 

Gueet,  Vf.  £„  Iniilui  nntnlna  near  Preacott.  Canada  Weat. 


IT  J.O.Swan 

no  bead  from  FbVldii '. 

nODBd  in  Florida 

ind-bnlldert  of  Wfacanain 

N.,  on  B  aarcopbagos  from  Sfria 

mimtim" "'.  I  !v." '""■;; !";;;";! 

atudy  ot  by  A.  Uorlot 

a  in  Oie  atndv  of,  by  AMoTlot 

in  Aahlauil  CooDty.Ohio 

^OTthB^nOllio 

in  Gnatemala,  by  I>c.  C.  H.  Berendt . .. 
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HlstoiT  ud  mrehmloEj.  Ueileia,  bv  Bnola  Uii;er Ix.. 

BuUbl[lM,T,  P.,reiiuKiiBCaildDPiuiiti.LDiilaluia  

BadMD'(B>yTeml«iT,  K«dKLTeTHtU«i»Dt.lBdluinmMBaiD.b;O.Ounn 

BuBWa  reuioii*  from  PsMgonU,  I^Or.  A.Sied 

Eimgsrj,  anCiqaltlea  of,  by  F,  F.  Bsmer 

lUlaoLa,  AlbaDy^  mooiidB  DW. bj  Dr.  R  J- Fprqabanon  -«..*- - ...._...., 

HUddI*.  LawTTDM  CoDDi*.  aotiqalUM  nf,  bf  Dr.  A-PMton 

IlUn(iia,IlBMmCaDDtv,HiUqiilt[Mor,  byJ.Cocbruu) 

UliDUis,  Uetoer  Comity,  nioaiid  in,  by  TylwHoWorMr 

niinui^ltockBlDfllhaniuiakDinnuii,  byDr.J.A.Ualin 

minols,  Book  RiTU  yall^  HHnndh  by  JMnea  Bhaw 

IlllBula,  Rock  Idaod,  ■helCbed  akall  tVom,  by  A.  S.  TUBuT 

IlliDofa.  SoDtbeni,  depoalt,  Ao,.  by  ClwrlB  Ban 

lUimiU.  Obtun  CuDDty,  wilJqulUci  of,  by  TboUM  U.  Peirlae 

I]linais.WlilteaideCaDnty,uitlqDltl«ar,  by  W.H-Prut ... 

Implement  of  n(md,uoleii(,fODaa  Id  CauDcctlcDt,  by  £.  v.  Elbvrath 

Indlaju,  AUfd  CDunty,  antlqnitfrs  at  by  B.8.  Bobutaon ■ 

Indiuia,  burUl-monna in,  by  WiUiom  HdE«on .' 

Indiuik  Be  Kdb  Coanty,  uliqaltlei  of,  by  R.  8,  RoberUon 

Indiana,  Knnx  County,  anllqaiUM  uf,  bv  l5r.  A.  PattoD 

Indiuu.  La  Porte  CoBDly,  antiquities  ol,  by  R  tl  Bobertaon 

Indlao  history,  nolM  on,  by  Ur.F.V.IIaydBii 

Indiana.     See  Califomli^  Caps  Flattrry,  Carlb,  Dakota,  Ealdah,  Katrbin,  Lou- 

cbeui,  Uuidan.  Uaya,  Ifavah),  ^enada,  fern.  Portraila.  Red  River  of  tlie  Koitb, 

Sioni.  Tlnneh,  Tonln. 

Inlenniitureaf  laoei,  by  Georce  Glbba 

Iowa,  l>elaware  Cannty,  tuonDcIs  in.  byU.W.  Uoolton 

Iowa,  ancient  relica  In.  by  J.  RCntu 

IaliiRoyBle.Ulcliicui,  UlUitiilUeaof,  byA.C.I}aTl> 

Jada,atndy  of  tbemlnenl  called  "yn"  by  tbe  Chinaw,  by  &  BloDdcl 

Jonea.  C.  C^  Jr.,  aburlsinal straotnrea In  ueorgia 

Jane*,  Dr.  Joseph,  antlqaltieB  o[  lenneuee  xxil.. 

Jonea,  J.U.,  K^ekken-MueddlngaloNoTaBooUa 

Jonea,  SOacban,  the  Kotebln  Inilian* 

KablL  H.,  atndy  of  tbeCoptlu  luinian 

KrUer.O.  H..  account  of  nnolenttoiraliiMiniieaoU 

KfIIot,  Dr..  repoTt  on  lucaetilan  eetUeinenlB  In  HwlUariud ■ 

Kcotnuky,  aocumt  tunniul  in,  by  I>r.  Robert  Petei 

Krntacky,  antiiiultlei  rroni.  by  S.  S.  Lvod 

X>-0Tucky.  BrroklntidRe  Cnantv.  We  of  alone,  to.,  by  RS.Rsber1aon 

Kentucky,  Hanoook  County,  autiquitlei  of,  by  Jonenhlfllel 

Kentucky,  LeilDidou.  moandnear,  by  Dr.  Sobert  l^^Mr 

Kfuimky,  Union  Countv.Boeknt  mound  In,  by  8.  S.  Lyon 

KlDg.W.il.,  account  of  Indian  bnrUI 

KJpp,  Jiinn,  nn  Catlin's  aoconTitor  tbeMandans 

Kluekken.Mi>«idingsiDNoTal>cutla,byJ.U.JnnM 

Xjoekkm-UoeddiniB  on  (be  notthweat  coaatof  Amedoa.  by  Pan]  SahomacbeT  .. .. 
^Dekken.UoeddlDZ.    See  aboU-bMpa. 

Enapp,  Mr*.  Gilbert,  eartbworkeon  Arkaoaai  BItst 

Kom-P.  J.,  antiqullLsa  of  North  Carolina 

Kuabkuahkee,  Indlao  Tillage  nrat  Newcaatle,  Pa.,  by  £.  U.  UuConaell 

Kutchln  IndlDna.  by  StracbHU  Jouea 

LacoairiaD  eltisg  ot  SwitzerUnd 

Larnatrian  conatmcUona,  orpalaBtlca,  of  the  lake  of  Nenehttel.  byB.  Deaor 

LacnitrianaelllrmfntalnEwItierland.  Dr.  Krller  and  A.  Uorlot 

Laoipuge  uf  the  aboiiglnal  IndLans  or  America,  by  G.  Glbba 

Lapbam.I..antiqultieaor  Wiaconain vil.. 

Latimer  eolisoiloui  or  aotiOEltiearrom  Porto  lUoo,  by  OttaX.Haaon 

Leo,  J.  C.  T.,  ancient  mine  in  Aritona .  

Leipiix  UuaeomofEtbDolosy,  by  A-BcbottandOtiaT-HiaoD 

Lrllwrman,J.,H.D,.aketob  or  tbeNaT^io  Indiana 

Liberia,  mixed  racea  of,  by  Ed.  D.Blydru     

Llt:bcT,  Francis,  Tuoil  sounda  of  Laura  BridceniaD 11. 

LockcitPiof,  Samuel  II..  mooud- in  LoulsGuia 

LoHoboui  lodiBD,,  by  William  L.  HanlialJ...  

Louisiana,  CaildoPariab-rcmaliiB  in.  by  T.  P.  Hotchklaa 

Loniaiana.  mounda  In.  by  Prof.  Sainuof  H.  Lookelt 

Lubbock,  Sir  Jobn.KonbAn»rloanBnjhM)logT 

Lubbock,  Sir  John.ontbo  lower  nioea  or  man 

Lyon,  9. 8.,utlquitli»  fKim  Keotiickr 

Liun,S.S.,n>nuiid  Id  Union  County,  Eentnaky. 

Lyoo,W.B.,antlnolliealnNewMiiiieo 

Ljkin*,W.  U.a.antiqiiltleaafKanaBaClty.Mo 

Uana,  eihDolosical,  of  norib  Ararrioa,  by  L,  H.  Moron 

Uar\-bnd,CbiirleaConDty,nnIi<{nlUFaDKbyUtI.Bl7lul 

UiMna.UtlaT.,Latlnierculteutiourraiu  Porto  Rico 

lIaBon.0tiaT.,Le1pilBMu»eum  of  Ethnology 

MayaaoulplurcaocienlreLicor.  byDr,  ArtburBebott 

Mayer, Branta, llexlcao bletorjf,  fto li.. 
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HoCoimell.  E.  U..  Indliu  TlUue  KuhkiuhkiH! 

UoHcDiT.  JameB  W.,  unlqaitiM  a(  Jackioii  Coimty, 

MoltiDley.Wlllliuii.  mounds  In  Geurgta 

UoWhorter,  Tyler,  raannd  la  Morcer  Count y,  lUlnoli 

Uaiiian  htotory  and  Moli»ology,  bT  Branti  tUynr 

Mtiico,  BUtd  of  Ven  Croi.  anUqultiea  in.  by  Hugo  FInck . . 
Ulu mint*. ueleot, in  Herth Cuolb^ by  Or. CD. Smith . . 
Ul<^l^uideiltmuln.bTH«ir^liillnun.  


Hl^raui,  DL 

UtoblBD,  III 

Ml>nSm,Aj 
HlO(T,F..ma 


d  in  TrombuU  County,  Ohio   . 
.onlikeHiipetlur,  by  Uhu-lM  Wtlttlewy  .. 
, lotbyattK"-- 


:e  PfplD.  knliqnltlea  od,  by  Dr.  L.  C.  E>t«i 
■iulppTRiTer,  untiqnlllH  dn,  by  Dr.  L.  C. 

1  BiTer  of  the  Korth.  Indioni  oC  by  Dr.  T 


W.  H.  Gardner .. 


.  _■',  Btockin  tnde,  &c.,  by  Charl», .».,.....,..... 
lliniulppl  Valley,  ancient  monnmeDU  In.  by  Bqaler  md  I> 
lUniHlppl,  Tuoo  Cotmty,  utlnnitlea  of,  by  J.Av.  C.  Smlt 

IllMOnilanoientreUoronndlD,byJ.W.Poator  ...  

Ulwoari,  Emuu  Ulty.  uiUqamM  of,  by  V.  H.  R  Ljkin*  . . 
Kiuonri  Klver,  ucient  Hrthworka  on  the,  by  A.  Bwnuidt 

UiHonii,  Saint  Lonii,  aaclent  mound  at  by  T.  R,  Peale 

UiHonri,  Upper.  Sioui  of  the.  by  Thadd.  A.  CulbetUuD..... 

Ullchsll, Dr.  ABguataa,uitli|nitle* of  Florida  

MIUifael.B.B.,and  W.  W.  Tnroer.  Jargon  of  Onnn , 

lCoT|[an,  L.H.,c]rcntaTreapectlngaeEreeaorremtloaahlp.._ 

Motjnn.!.  H.,  eUinetogieal  mnp  at  IJaTth  Ameriea 

Uorgui,  L.  H.,  «T<ten»  of  consangniolty  and  afllnin  - 
Mortal,  A.  ■ — — — '-  "-'■ — '— " 


natrlan  aetUenienta  In  awltzerLuid . . 


Unand,  anelcDt,  at  Sdnt  Lonl*.  U o^  by  T.  K.  Peale  . . 
Hoiind.Bn(dent,lnnnlonCr— ■-  ''—■—' ' — ■ 


*-.^jMj  ^.K.  Peale! 

—.—^.^^ ^ntj.  Kenlncky,  explonlion  oC  by  8. , 

lIiNiDd,i»olait,inWMtern  Pennaylvania,  by  William  U.  Taylor 

lfsamd,BDchmt,B«arChattBnoaffii,Tenn.,byH.C.Raed 

Maond,  Bis  Elqihant,  In  Ontnt  Connty.  Wlaconain,  by  Jared  Wuner , . 

Mouid-bauden  and  lilatycneinlam  In  Michigan,  by  Hcniy  GUlnuo — 

Uonadbnlldera  in  the  Rock  RItct  Valley  iDinoIa.  by  Jamee  Sbair  .... 

Usoad-bnllden  of  Wlaconain,  monnda  and  Mteoliuy  of  Ibe,  by  3.  N.  de 

Honnd  (^»«Uckl  In  Llneoln  Coanly,  Dakota,  by  A.  Banandt 

Monnd  in  Eaat  Tenneaaoo,  by  AF.Danilinn    

Mound  In  Florida,  Ch»rlc«  Ban  on  gold  ornament  fcom 

Monnd  In  Kentucky,  by  Dr.  Robert  Peter « 

Moand  In  Mercer  Ccmnty,IUInai(,  by  Tyler  UoWtaorter 

Moond  In  TruDhDllCDnnty^hlu,  by  F;  Miller 

Monnd  In  Wlaoon^njiy  C.  E.  Dean 

lear  Albany,  IlL^knll  and  lone  boors  tton,  by  Dr.  R  J.  Fangnl 

aeu  LeilnKt<o.  Ky.,  by  Dr.  Robert  Prter 

and  oateoloey  of  tbe  moondhalldera  of  Wlgoonain.  by  J.  If.  de . 

.MuiiufuB  In  Bartow  Connty,  Qeoreia,  by  M  F.  Stopbenaon 

Monnda  In  Delaware  County,  loira,  by  U.  W.Maulton. 

MaiuidalnOeorEl»,by  U.F.  Bt«phuiHni   

Monnda  In  Lonlaiana,1iT  Prof  Samuel  H.  Lockett 

Monnda  In  MlMiaalp^tty  Samuel  A.  Afueir 

M«nnd»nearAnn%_6olonConnty,  imn«l«,byT.M.Perrln 

MoondamenrFoTt'WadBwarth.Dakota.by  Dr.  A,  J.Comfort 

Moanda,piehlatoTio,of  Crane  County,  WbcoDaln,  by  Moaea  Strona 

Mnoh,  1>niL,  ancient  hir' '  '  --'"- 


Mound  near  AlbaayTll 


1  of  ^tbnoloiy,  Leipzig,  by  A  Schott  and  Otli  T.  Maaon 

■um«yoaBe,Gliddon,bTCTiorlei  Pickering 

Mar^obidlana.aketchor,  byJ.Lethsnnan 

li'enula,We«tem.  Indians  of,  by  Stephen  Power* 

'Kew  Jeraey,  ahell  dqwsit  In,  by  Chailee  Rau 

New  jetnay.  atone  Mte  in.  by  Dr.  C.  C.  Abbott 

New  Mexico.  anttqniUea  In,  by  W.  B.Lyon — 

Mew  Heiloo,  eionialon  to,  MMor  Jamei  Henry  Carllon 

irewTotk,>b(niGlnalmonniDeDtaof,b7B.U.Sqnler  

Hew  York,  FMiklU.  deposit,  Ac.,  near.  bTEdw.U.Sbepard 

IfewTDtkiOrieaBa County, mtiqaltln of,  by  F.H.Coahing.... 
New  York.  TompklD*  Connty,  ancient  fort.  Ac,  by  David  '^owl 

Micanna,  anUqnitlHi  from,  by  E.  O.  Snnler 

IIorthCarollna.BneientnloamlnHln.bT  Dr. C. D. Smith 
Monk  CandlOB,  Lenoir  Connty,  antiquities  in,  by  J.  M.  " 
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Hotiti  CwdUu,  UoDlRDiHirT  Gaooty,  uitlqnltlH  or,  by  r.  J.Knn 

Morlh  Camlina,  Staoly  CanntT,»ullqiilllMof,by  F.  J.  Kron 

Honhirnt  twut  of  A  mertu.  KGoekkui-Mdeddlnm  on,  by  Pul  Sohoiuohi 

VDVkSc(iti*.KJ«kheD-Moed<liiinon.byJ.  U.JoDU. 

Oblo.  miiclml»rthi™rkli).»keto!i^  by  L  DlUe 

Ohio,  lUolent  worka  In,  by  CbuHes  WliLttleHy 
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ON  THE  PRESENT  FUNDAMENTAL  CONCEPTIONS  OF  PHYSICS. 

<rWO   I-BCTUHEa   DEUVBEBD  IN  VIENNA  ON  THE   l(ttH  AMD  17th  OP 
DECEUBER,  1879.) 


Bt  Pkof.  Db.  Prahz  Joseph  Pisko. 


[TranaUtod  from  Ou  Qeimaa  by  I..  Stobkzul] 
Lbotuke  I. 

He  who  compares  the  foDdamental  principles  of  physics  acoepted 
at  present  witji  those  preraleDt  several  decades  ago  mast  necessarily 
be  astonished  at  the  changes  which  have  occnired  within  the  domain  of 
these  branches  of  science.  The  "  Imponderables''  have  &llen  to  the 
grooDd  and  have  made  way  for  tiie  various  motions  uid  forms  of  motion 
of  a  hypothetical  nniversal  eether  and  the  ultimate  atoms  of  matter. 
One  single  natnral  force,  or  rather  one  single  original  universal  motion 
iH  recognized,  which  manifests  itself  in  varioos  forms,  snch  as  cohesion, 
adhesion,  chemical  afSnity,  gravitation,  heat,  light,  electricity,  and  mag- 
netism.* This  changed  fundamental  principle  lends  to  modem  physios 
a  ooherent  and  attractive  form,  which  essentially  distingaiahes  it  from 
the  incomplete  and  unsatisfactory  system  of  the  older  physios.  The  new 
system  has  a  very  simple  basis,  and  the  modern  structuie  of  natural 
phUosophy  appears  accordingly  much  more  connected,  oomprehenfflve, 
and  translucent  than  the  old  defective  and  disjointed  edifice. 

The  physics  of  to-day  is  shaped  into  a  logioally-conBtmcted  theory  of 
motion  or  kinematics  (dynamics).  It  is  however  not  merely  theontward 
form  of  the  science  which  is  altered,  bnt  the  compTebension  of  natnral 
phenomena  and  laws  has  also  undergone  a  far-reaching  and  radical 
change.  For  instance,  if  formerly  the  falling  of  a  stone  was  observed, 
it  was  believed  that  on  the  stones  reaching  the  ground  all  its  motion 
bad  ceased ;  it  was,  according  to  this,  considered  possible  that  motion 

*tThe  hTpothesis  advanced  by  many  popnlar  expounders  of  science,  that  all  the 
foroea  and  properties  of  matter  are  to  be  ultimately  remlved  into  molecular  or  atomic 
motion,  \a  a  remarkable  instance  of  prematnre  and  over  generaliiation.  In  the  Smith- 
■cmlan  Bepcnrtfor  lB7C(pagea275-279)  reasons  were  givenfbr  believing  that  fmritolioa 
•aanot  be  resolved  into  any  form  of  malioii;  and  farther,  that  without  an  inacratable 
"forc«"aDderI;iiig  all  motion  and  antecedent  to  it,  no  rational  conception  of  dynamios 
iapoaaible.  Without  the  ultimate  (iireBolvable)  fact  of  "elasticity"  in  material  ele- 
ments (for  example),  neither  tranHfomuttion  of  motion  nor  conaeFvation  of  energy  eoold 
have  any  oonceivable  baiia. — BiWl 
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miglit  be  destroyed ;  now  it  is  known  that  the  visible  motion  ot  tlte 
follen  Btone  transforms  itself  into  the  invisible  one  of  its  molecnles  by 
Tbicb  its  temperatare  is  somewhat  increased.  Light  falling  on  a 
black  cloth,  being,  so  to  speak,  swallowed  np  or  absorbed  by  it,  was  for- 
merly considered  ns  absolntety  extiognisbed  or  completely  annihilated 
by  it;  now  it  is  known  that  the  rays  of  light  are  not  destroyed  thereby 
bat  they  are  transformed  into  heat. 

Snch  examples  might  be  indefinitely  multiplied,  tending  to  show  that 
an  apparently  destroyed  fbrce  can  never  be  lost  in  reality,  bat  that  the 
^ects  of  these  forces  are  only  changes  or  transformations.  By  iugenioos 
tests  in  measurements,  these  bidden  and  reappearing  actions  of  natar^ 
forces  (that  is  the  motions  of  bodies  and  their  ultimate  particles)  can  be 
traced ;  it  can  be  proved  that  in  nature  no  part  of  the  action  of  force — 
(or  of  the  motion  of  bodies  and  their  ultimate  particles)  can  ever  be 
lost}  and  at  the  same  time  that  no  force — no  action  of  force  or  motion — 
can  ever  be  created  anew ;  but  that  all  natural  phenomena  are  the  various 
effects  of  the  original  force  or  exiating  motion,  present  in  the  universe  in 
an  invariable  quantity. 

If  we  search  for  the  beginnings  of  this  reformation  in  the  fmtdEunental 
conceptions  of  natural  science  we  must,  in  order  to  understand  them, 
tnm  to  the  theory  of  beat.  It  is  familiar,  that  the  peculiar  condition  of 
bodies  by  which  they  produce  in  ns  the  sensation  of  warmth  and  cold, 
and  in  other  bodies  a  change  of  volume,  is  called  their  thermal  state. 
We  distinguish  by  our  sense  of  feeling  the  different  degrees  of  heat  of 
bodies  and  designate  them  thereby  as  hot,  warm,  tepid,  cool,  or  cold. 
There  are  then  degrees  or  grades  in  the  heat  of  bodies.  The  definite 
degree  of  heat  of  a  body  is  called  its  temperature.  To  ascertain  the 
temperature  of  different  bodies  thermometers  are  used.  These  however 
indicate  only  the  different  degrees  of  heat  in  a  body,  but  cannot  indicate 
directly  the  amount  of  heat  contained  in  it.  To  do  this  a  particular 
apparatus  is  needed  which  is  called  a  calorimeter.  In  this,  thermo- 
metrical  measurements,  of  course,  are  also  inclnded,  bat  there  are  in 
addition  certain  calculations  necessary  to  elucidate  the  amount  of  heat 
in  question. 

l%e  following  is  a  very  simple  example  of  a  calorimetrical  test,  uid  the 
calculation  referring  to  it  ia  also  annexed ;  we  thereby  arrive  at  a  correct 
idea  of  a  heat-unit  and  consequently  the  possible  numerical  expression 
of  amoauts  of  heat.  On  mixing  one  kilogram  (kg.)  of  water  at  0°  G.  with 
one  hg.  of  quicksilver  at  34°  C,  the  mixture  will  show  1°  C,  the  water 
taking  33°  C.  from  the  qnifjksilver,  and  these  raise  its  own  temperature 
by  only  1°  C.  One  kg.  of  water,  then,  should  have  33  times  as  much 
heat  supplied  to  it  as  one  icg.  of  quicksilver  if  the  temperature  of  the 
water  is  to  rise  1°  C.  This  example  shows  that  a  thermometer  cannot 
directly  indicate  what  amount  of  heat  is  needed  to  raise  the  temperator* 
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of  a  weight  onit  of  a  body  by  1'^  G. ;  on  the  coutrary  there  are  needed, 
to  this  end,  tests  by  mixture  like  the  above,  or  other  similar  methods. 

In  order  to  be  able  to  give  amounts  of  beat  in  numliers  a  heat-unit 
roust  be  selected.  For  the  heat-nnit  (or  calorie)  that  amount  of  heat  is 
chosen  which  bas  to  be  imparted  to  the  weight-unit,  that  is,  the  1  kg.  of 
water,  in  order  to  raise  ite  temperature  1°  C."  If  I  kff.  of  water  needs 
1  heat-unit  to  raise  its  temperature  from  0°  G.  to  1'^  G.,  then  2, 3, 1,  &c. 
Iga.  of  water  will  need  for  the  same  temperature  2,  3,  4,  Sue.  heat-units. 
If,  for  instance,  a  body  contains  100  such  heat-units,  we  say  its  amount 
of  heat  is  100.  Any  apparatus  which  permits  an  accurate  measurement 
of  such  amounts  of  heat  is  called  a  calorimeter.  In  the  example  herein 
quoted,  the  vessel  containing  the  mixture,  carefully  guarded  against 
cooling  and  provided  with  accurate  thermometers,  would  be  the  calori- 
meter. 

If  similar  calortmetric  mixture-tests  as  the  one  above  dted  are  made 
with  different  substances  and  water  it  will  be  found  that'  equal  weights 
of  ditTereot  substances  require  different  amounts  of  heat  in  order  to  raise 
their  temperature  by  1°  G.  Iron  and  nickel  require  only  ^ ;  tin,  silver, 
and  antimony  only  j^;  bismnth,  lead,  gold,  platinum,  and  quicksilver, 
only  ^  part  of  the  amount  of  heat  which  the  same  weight  of  water 
requires  to  raise  its  temperature  1°  C.  The  quantity  of  heat  which  is 
required  to  raise  the  temperature  of  a  weight-unit  (t.  e.  1  kg.),  of  a  body 
is  called  its  specific  heat  or  heat  capacity.  The  specific  heat  of  water  is 
taken  as  the  unit  in  quoting  the  speciflo  heat  of  varioos  substances. 
According  to  the  preceding  examples,  the  specific  heat  of  water  is  1 ; 
that  of  iron  and  nickel  ^ ;  that  of  tin,  silver,  and  antimony  ^ ;  that  of 
bismuth,  lead,  gold,  platinum,  and  quicksilver  ^.  From  this  it  will  be 
seen  that  water  possesses  the  greatest  specific  beat,  and  that  metals 
possess  only  a  small  amount  of  it.  A  small  amount  of  heat  can  conse- 
quently raise  their  temperature  perceptibly.  In  receiving  equal  amounts 
of  heat  the  temperature  of  that  body  will  rise  most  rapidly  which  has 
the  least  specific  beat. 

The  knowledge  of  the  specific  heat  of  bodies  is  of  high  importance, 
theoretically  and  practically.  In  regard  to  the  latter,  the  following  ex- 
ample will  illustrate  what  has  been  Siud:  Supposing  there  wereeqnal 
weight  amounts  of  water  and  quicksilver  in  separate  vessels  which,  hav- 
ing the  same  temperature  fh}m  the  beginning,  were  to  be  warmed  in  the 
same  spaee  of  time  by  small  dames  which  produce  an  eqoal  amount  of 
heat  in  a  time-unit,  33  such  fiames  would  have  to  be  placed  under  the 

*  [More  generally  staled,  a  "  haat-anit"  ia  the  amount  of  heat  neceasor;  to  raioe  a 
weight-nnit  of  pure  water  at  maximum  density — a  unit  of  temperatnre.  The  heab- 
unit  above  given  fa  that  employed  b;  Frerwh  phyHiciats.  The  BrilUh  heat-nnit  is  only 
abont  ons'fourth  as  large ;  being  ezpieased  by  odb  poandof  water  raised  in  tempentorB 
one  degree  Fahrenheit.  The  reason  for  the  limitation  to  the  temperature  of  MOiimant 
dmtitg  of  irater  (about  33°  F.  or  about  4°  C.)  is  that  the  hoat-oapacity  (speoiflc  beat) 
of  liqnida  Invreaaea  slightly  with  theii  temperatare.— £^] 
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vater  vessel,  and  but  1  under  thnt  contaiDmg  tlie  qnicksilTer.  For  tbe 
fiame  reason  33  times  the  quantity  of  coal  would  hare  to  be  bnmed  ander 
the  water  that  the  quicksilver  woald  require,  if  the  temperature  of  these 
fluids  were  to  be  increased  to  the  same  degrees  of  heat. 

Because  quicksilver  requires  only  ^  of  the  quantity  of  heat  which  is 
required  by  water  to  raise  it«  temperature  one  centigrade  degree,  the 
quicksilver  will,  if  equal  quantities  of  these  fluids  are  placed  on  a 
heated  store  in  separate  vessels,  acquire  a  higher  temperature  in  a  much 
shorter  time  than  the  water.  If  however  equal  quantities  of  water  and 
quicksilver,  the  temperature  of  which  has  been  raised  in  this  manner, 
are  both  allowed  to  cool  and  arc  put  in  a  place  having  a  constant  tem- 
perature the  temperature  of  the  quicksilver  will  fall  much  more  rapidly 
than  that  of  the  water,  for  the  reason  that  the  latter,  on  account  of  its 
33  times  greater  specific  heat,  has  to  give  back  again  this  33  timea 
greater  amount  of  heat  for  every  degree  of  falling  temperature,  which 
had  previously  been  abM>rbed  by  it  for  each  1°  C.  of  heat.  Under  other- 
wise similar  circumstances  the  temperature  of  a  body  possessing  bat  a 
small  degree  of  specific  heat  nsea  or  falls  more  rapidly  than  that  of  a 
body  possessing  a  higher  degree  of  tbe  same.  The  diflference  in  the 
amount  of  the  specific  heat  of  different  bodies  is  not  directly  apparent ; 
the  existence  even  of  specific  heat  has  to  be  determined,  as  was  pre- 
viously observed,  by  peculiar  mixture  tests  or  other  processes.  Though, 
from  other  considerations  than  the  above,  the  varying  heat-conducting 
capacity  of  bodies  (causing  their  more  or  less  rapid  heating  and  cooling) 
was  known,  the  existence  of  specific  heat  was  for  a  long  time  unknown 
to  natural  philosophers.  Indeed,  it  was  only  discovered  as  late  as 
1760-1765  by  the  Scottish  professor  of  chemistry,  Joseph  Black.  The 
discovery  was  made  during  his  researches  concerning  another  important 
law  of  heat  discovered  by  him,  of  which  more  hereafter.  Black  discov- 
ered the  fact  which  is  now  accepted  as  specific  heat.  The  designation 
of  this  fJMJt  as  "specific  heat,"  however,  originated  with  Wilke  (1772). 
Orawford  (1779)  used  the  expression  "comparative  heat"  or  heat 
capacity.  The  latter  word  refers  figuratively  to  the  varying  capacity  of 
ditferent  bodies,  by  virtue  of  which  they  absorb  diflierent  amounts  of  beat 
fbr  each  1°  of  increased  temperature. 

It  had  not  escaped  the  notice  of  the  discoverer  of  specific  heat  that  an 
equal  quantity  of  heat  absorbed  by  a  body  for  each  degree  of  increased 
temperature,  and  (so  to  speak)  concealed  in  it,  is  given  back  at  exactly 
the  same  rate  when  the  temperature  of  a  body  decreases  one  degree. 
What  becomes  of  the  heat  absorbed  by  bodies  in  the  increase  of  their 
temt>erature,  and  which  is  given  back  so  precisely  in  the  process  of  cool- 
ingt  T'his  is  about  the  question  Black  a^ked,  and  in  order  to  arrive  at 
a  correct  answer  he  examined  the  two  principal  theories  in  regard  to 
the  ultimate  cause  of  heat  which  at  all  times  had  been  more  or  less 
obscurely  expressed. 

The  ancient  philosophers,  in  explanation  of  heat  pheaomena,  bad  aa- 
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snmed  the  existence  either  of  ao  excessively  rare  elastic  heat  sabstancs 
(the  element  "  fire"),  which,  by  penetrating  into  the  body  according  to 
its  smonnt,  heat«d  it  more  or  less,  or  they  tried  to  explain  heat  phenom- 
ena by  the  assamption  of  a  continaons  motion  of  greater  or  smaller 
Mnonnt  of  the  ultimate  corpuscles  of  bodies.  Their  idea  was  however 
too  general,  too  indefinite,  and  confused  in  both  directions.  Black  and 
bis  adherents  in  principle  shared  the  first -named  opinion,  and  believed 
that  the  important  fiict  of  specific  heat  (discovered  by  Black)  could  only 
be  explained  by  the  hypothesis  of  an  extremely  rare,  elastic,  all-pene- 
trating, and  imponderable  "  caloric."  It  was  supposed  that  this  caloric 
repelled  its  own  molecnles  while  it  attracted  those  of  foreign  bodies.  If 
this  caloric,  by  virtue  of  the  attraction  exercised  by  it  and  the  mole- 
cules of  these  bodies,  penetrated  the  pores  of  eubatances,  it  expanded 
the  molfcales  by  means  of  its  elasticity,  thus  increasing  the  volume  of 
bodies  by  the  supply  of  heat,  and  in  this  manner  the  expansion  of  a 
body  by  heat  was  explained.  Black  and  his  scientific  friends  thus  de- 
fined specific  heat:  Caloric  is  present  in  smaller  goantities  in  cold 
bodies  than  in  warm  ones ;  it  possesses  a  certain  degree  of  elasticity 
dependent  on  its  accnmnlation  and  the  degree  of  attraction  existing 
between  it  and  the  molecules  of  matter.  The  greater  the  latter  the 
feebler  the  elasticity  of  the  caloric  betweui  the  molecules  will  appear, 
oonsequently  the  thermometrical  degree  of  the  body  will  prove  the 
smaller,  althongh  the  same  amoant  of  beat  be  present,  and  will  there- 
fore require  the  more  heat  to  nuse  its  temperature  one  degree;  iu  other 
words,  its  specific  heat  or  heat  capacity  will  be  the  more  considerable. 

The  fact  that  with  the  condensation  of  a  body  its  specific  heat  dimin- 
ishes, harmonized  with  this  explanation.  The  caloric  hypothesis  made ' 
the  following  assumption :  If  a  body  is  condensed  the  elasticity  of  the 
caloric  is  thereby  increased;  a  part  of  this  becomes  free  and  raises  the 
temperature  of  the  body.  In  the  same  measure  as  the  heat  capacity  of 
a  b(Hly  is  diminished  or  increased  the  heat  will  become  firee  or  latent. 

The  opinion  in  regard  to  the  existence  of  a  caloric  was  confirmed,  in 
addition,  by  the  fact  of  radiation  of  heat,  as  fiir  as  it  was  known  at  the 
time;  the  caloric  rays  (like  the  rays  of  light)  being  regarded  as  exceed- 
ingly rare  material  emanations  fh>m  heated  bodies,  moving  with  infinite 
rapidity,  penetrating  the  bodies  with  which  they  came  in  contact,  iii 
part  combining  with  their  substance  (as  previously  indicated)  and 
remaining  latent,  or  in  part  free  and  acting  as  thermometrical  heat  in 
the  bodies. 

In  Black's  time  all  the  then  known  beat  phenomena  harmonized  with 
this  heat  hypothesis,  or  at  least  they  were  not  in  opposition  to  it;  there- 
fore at  that  time  the  caloric  theory  was  almost  universally  accepted, 
and  this  all  the  more  as  the  terrestrial  sources  of  heat,  formerly  so  dif- 
ficult to  explain  (including  the  development  of  heat  by  percussion  or 
compression  or  by  chemical  processes)  after  Black's  discovery  of  specific 
beat,  might  be  appropriately  reduced  to  a  diminution  of  the  heat  oapao- 
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ity.  It  was  ereo  thoaght  justidable  to  Bappoae  that  in  the  case  of  heat, 
produced  by  the  friction  of  two  bodies,  these  might  Buffer  a  diminutioD 
of  their  lieiit  capacity  in  consequence  of  the  pressure. 

The  physicists  of  that  time  were  generally  satisfied  by  the  assumption 
of  a  distinct  heat  anbstance,  "caloric."  There  were  always  however 
some  few  skeptics  whose  mind  could  not  bo  set  at  rest  by  tlie  sup- 
position of  an  imponderable  substance ;  snch  as  is  the  caloric  Among 
their  number  was  Count  Ramford  (Benjamin  Thompson),  clear-headed 
and  acute  thinker,  nnprejudiued  investigator,  eminent  obser\'er  and  dis- 
tinguished experimentalist,  as  he  was.  In  the  first  place  be  tried  by 
delicate  Weighings  (1798)  whether  in  fact  very  hot,  non-oxidizing  bodies 
(for  instance  a  ball  of  gold,  or  a  quantify  of  water  hermetically  inclosed 
in  a  glass  ball),  compared  with  their  weight  in  the  cold  state,  might  per- 
haps show  a  slight  increase  of  weight ;  the  tests  resulted  in  the  nega- 
tive. Though  the  defenders  of  the  caloric  matter  could  have  raised  the 
objection  that  this  substance  was  so  rare  that  it  would  not  act  even  on 
the  most  sensitive  scales,  they  however  seized  upon  another  one ;  they 
declared  weight  to  be  a  non-essential  qnality  of  matter,  ami  they  called 
substances  without  gravity  "imponderables."  Among  these  they  counted 
hypothetically  caloric  and  light,  and  also  the  electric  and  magnetic 
fluids.  Weight  could  not  be  supposed  to  be  an  attribute  of  these  im- 
ponderables for  the  very  reason  that  they  were  observed  to  proceed 
with  equal  force  in  all  directions  and  not,  like  ponderable  bodies,  only 
toward  the  earth. 

Bamford  was  particularly  confirmed  io  bis  disbelief  of  the  existence 
of  the  caloric  by  the  manifestation  of  great  quantities  of  heat  conse- 
quent upon  the  friction  of  bodies.  It  had  long  been  known  that  augers, 
saws,  files,  brakes,  nngreased  axles,  pivots,  &c.  became  heated  to  a 
considerable  degree  by  the  ftiction  they  undergo  in  use.  Every  turner 
was  awivre  of  this  foct,  and  by  simply  using  the  beat  prodncetl  by  the 
severe  friction  for  making  black  or  brown  stripes  on  his  productions  by 
charring,  he  thereby  bestowed  a  permanent  ornament.  The  emission 
of  sparlis  in  grinding  knives,  the  fire  kindling  by  friction  among  un- 
civilized nations,  friction  matches,  as  also  the  needle-guns  of  civilized 
nations,  belong  to  their  number.  The  adherents  of  the  material 
theory  of  heat,  as  indicated  above,  had  recourse  to  the  supposition 
that  in  friction  bodies  were  condensed  and  their  heat  capacity  was 
therefore  diminished;  the  consequence  of  this  woold  be  that  a  part  of 
the  heat  wonld  become  free  and  escape.  One  problem  remained  how- 
ever-unsolved, namely,  how  this  shoald  be  possible,  considering  the 
inexhaustible  product  and  the  comparatively  small  amount  of  pressure. 
This  question  presented  itself  very  forcibly  to  Ramford  when  he  (1798) 
observed  the  enormous  amounts  of  heat  becoming  free  in  the  drilling  of 
cannons,  where  the  metal-shavings  which  fell  off  became  particularly 
heated.  As  he  did  not  find  the  heat  capacity  of  the  shavings  dimin- 
ished any  more  than  that  of  the  solid  metal  of  the  caonons,  the  beating 
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of  the  tabe  and  shaviogs  could  Dot  with  propriety  be  attributed  to  tbe 
diminatioD  of  the  heat  capacity ;  the  less  so,  aa  Romford,  by  his  own 
teats  in  drilling,  succeeded  in  bringing  nearly  10  pounds  of  wat«r  to  the 
boiling-point  after  a  continuous  friction  of  two  and  a  half  hours.  To 
what  extent  would  the  heat  capacity  of  tbe  metal  subjected  to  the  fric- 
tional  test  have  had  to  be  diminished  to  explain  this  heating  of  the  water! 
At  the  same  time  it  had  been  demonstrated,  as  previonsly  mentioned, 
that  the  heat  capacity  of  the  substances  subjected  to  the  friction  had  not 
perceptibly  diminished.  Whence  then  came  these  enormous  tjuantities 
of  heati  novr  is  it  that  they  show  themselves  incessantly  as  long  as 
friction  oontinnes  1  Oui  it  be  that  bodies  contain  caloric  accumnlations 
in  inexhaustible  quantities,  or  could  these  be  called  forth  by  friction 
simplyl  Could  a  substance  be  created  by  friction,  or  rather  by  the 
cause  of  it,  that  is,  by  a  moving  forceT  That  would  mean  that  the  im- 
material effect  of  force  was  transfonned  into  caloric!  Is  this  conceir- 
ablet  Because  it  is  inconceivable,  Rumford  supposetl  that  heat  was  in 
essence  a  motion  of  the  constituent  particles  of  bodies,  which  had  been 
increased  by  friction  in  such  a  manner  that  the  visible  motion  of  the 
body  subjected  to  friction  had  been  transformed  into  the  invisible  motion 
of  their  ultimate  particles— that  is,  of  their  molecnies,  and  thus  mani- 
fested itself  as  an  increased  temperature.  It  is  very  clear  from  this, 
that  as  long  as  friction,  i.  e.  the  visible  motion  of  the  body  subjected 
to  it,  continues,  so  long  there  can  and  must  appear  free  beat,  which 
means  increased  molecular  motion  in  the  bodies  in  question. 

Only  one  year  later  (1790)  Davy  taok  sides  with  Kumford.  Davy,  by 
means  of  a  clockwork,  had  two  pieces  of  ice  rubbed  ou  each  other ;  they 
were  placed  under  a  nearly  air-tight  glass  globe  which  was  constantly 
kept  at  a  temperature  below  zero;  they  melted  at  the  frictional  plants. 
As  they  melted  only  at  these,  and  since  any  influx  of  heat  to  the 
ice  was  carefully  guarded  against,  the  cause  of  tbe  melting  could  only 
be  the  heat  called  forth  by  tbe  friction.  It  was  known  even  at  that 
time  that  the  specific  heat  of  water  was  double  that  of  ice,  so  it 
could  not  be  presumed  that  this  vas  a  ease  of  diminution  of  the  beat 
capacity  by  friction.  There  was,  on  the  contrary,  the  proof  of  its  being 
doubled.  In  addition,  it  was  known  from  previous  calorimetrical  re- 
searches, which  had  also  originated  with  Blaek  (1700-1765),  that  in 
order  to  melt  one  kilogram  of  ice,  greater  quantities  of  beat  would  be 
required  (79  heat-units).  The  question  then  arose,  whence  originated  the 
quantities  of  heat  required  to  melt  those  frictional  surfaces  of  ieet 
"Caloric"  could  not  introduce  itself  either  from  within  or  without, 
owing  to  the  excellent  arrangementf  and  yet  there  was  heat  present 
It  could  only  originate  in  the  transformation  of  the  visible  exterior 
frictional  motion  of  the  mass,  into  the  invisible,  interior  molecular  one. 
After  these  experiments  of  Davy  the  idea  of  the  existence  of  an  iude- 
peodent  caloric  could  no  longer  be  entertained. 
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It  waa  DOW  but  natnral  to  examine  vbetbeT  tliere  were  not  a  definite, 
calculable  relation  between  the  conTersion  of  the  entire  visible  motioD 
of  the  fiictional  mass  into  that  invisible  motion  of  the  ultimate  mole- 
onles,  t.  e.  ite  transformation  into  heat  Bamford  himself  had  made  the 
experiment  of  such  an  estimate  of  the  mechanical  value  of  the  inorease 
of  the  temperature  of  a  given  quantity  for  each  thermometrical  degree. 
At  that  time,  however,  the  scienCi&c  conception  of  "  work  "  had  not  as 
yet  found  a  place  in  mechanics;  therefore  an  exact  definition  was  only 
possible  at  a  later  period.  It  came  ^moet  simnltaneonsly  from  Dr. 
Jnlins  Robert  1Uayer(Mayl843-t85I)  and  James PrescottJoale(Aaga8t 
1813-1849).  The  former  was  a  practicing  physician  in  Heilbionn,  the 
latter  a  physicist  in  Manchester,  thoroughly  conversant  with  practical 
mechanics.  Mayer  took  up  this  subject  mainly  fh>m  a  theoretical 
point  of  view,  and  verified  his  ingenious  conclusions  by  ezperimenta. 
Joule  took  the  opposite  direction.  Both  happily  arrived,  in  a  strik- 
ing manner,  at  the  great  object ;  the  former  more  powerful  in  fertile, 
logical  ideas,  the  latter  stronger  in  tiie  province  of  experiment,  and 
for  this  reason,  more  accurate  in  the  final  determination  of  numerical 
rosnits.  We  will  attach  ourselves  to  Joule,  as  far  as  the  experi- 
mental part  of  this  subject  is  concerned,  well  aware  that  the  honor 
of  originating  this  highly  Important  matter  is  almost  generally  con- 
ceded to  Dr-  Mayer,  who  has  now  passed  away.  We  say  "  almost 
generally,"  because  recently  the  priority  of  Mayer  in  this  important 
matter  has  been  dispated  on  several  sides,  particnlarly  by  some  Eng- 
lish physicists.  Attention  was  called  to  the  f^t  that  Mohr,  in  his 
"Ideas  on  the  nature  of  heat"  (1837),  that  is  five  years  earlier  than 
Mayer,  had  advanced  as  far  as  the  latter,  that  also  Seguin  (1839),  Fara- 
day (1839),  and  Liebig  (1811)  had  approached  earlier  than  Mayer  the 
theory  of  the  transformation  of  heat  into  mechanical  power.  Atten- 
tion was  especially  directed  to  "  Essays  on  Force,"  by  Coldiog,  which 
appeared  in  the  Danish  language  in  the  year  1813,  in  which  the  author 
asserted,  A  priori  the  imperishability  of  natural  forces  and  their  trans- 
formation into  equivalents  of  the  other  forces;  and  (by  his  own  state- 
ment) he  had  conceived  these  ideas  fonr  years  before  on  the  ground  of 
d'Alembert's  theorem,  of  "  The  active  and  inert  forces." 

Finally  Joule  was  put  in  opposition  to  Mayer.  The  relation  of  the 
labors  of  the  two  last  named  has  been  indicated  above.  In  whiohever 
way  the  question  of  priority  may  be  decided,  it  is  certain  that  only 
Mayer  and  Joule  have  saccessfully  grappled  with  this  problem,  and  that 
Mayer  is  by  almost  general  consent  celebrated  as  the  first  discoveier  of 
the  calculable  transfonnatiou  of  mechanical  work  into  heat  Indeed, 
according  to  existing  records,  no  one  before  him  recognized  and  pro- 
claimed this  great  truth  so  plainly  and  clearly,  and  no  one  before  him 
made  such  far-reaching  appUcation  of  the  consequences  as  he  did. 

For  reasons  above  referred  to,  we  have  decided  on  the  discussion  of 
Joule's  experiments,  which  have  their  appropriate  place  here,  and  of  the 
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oonclnaioiiB  to  be  drawn  from  tbem.    The  short  space  of  time  allotted 
118  obliges  as  to  use  economy,  and  therefore  we  limit  ourselves  to  the 
iDdiBpeoaable  in  this  direction.    First,  however,  it  will  be  necessary  to 
define  what  (acoording  to  Poncelet  and  Coriolis)  is  termed  '*  work  "  in 
ffcientific  language,  how  it  is  measured  and  calcnlated.    Whatever  effect 
of  any  power  we  may  subject  to  analysis,  we  shall  always  arrive  at  the 
reanlt  that  the  "  work  "  performed  by  a  force  ooQsiats  in  the  overcoiniag 
of  a  resistance  within  a  given  distance.    For  instance,  if  a  force  has  to 
overcome  a  ten  times  greater  reaistanoe  over  the  same  space,  its  work 
will  be  ten  times  greater,  and  so  the  labor  of  a  force  is  three  times  greater 
if  it  overcomes  a  nniform  resistance  over  a  tbi«e  times  greater  space. 
The  amount  of  work  by  a  force,  therefore,  increases  in  proportion  to  the 
reflietanoe  which  is  overcome  and  to  the  length  of  way  over  which  the 
resistancehaa  been  overcome.    If  the  work  of  forces  is  to  be  expressed  by 
namhera,  it  is  necessary  to  name  a  work  anit.    The  work  required  to  lift 
l&g.  through  I  met^  is  called  a  kilogram-meter  or  meter-kilogram  (^m), 
and  is  regarded  as  the  work-nnit.    If  then  there  is  a  resistance  of  10 
1cg».  to  be  overcome  through  the  space  of  one  meter,  the  work  is  10 
liffms. ;  but  if  this  resistance  is  to  be  overcome  over  three  meters,  the 
work  will  be  three  times  10  kilogram-meters,  that  is,  30  kffma.    We  see 
from  this  that  the  amount  of  any  work  is  calculated  by  multiplying  the 
distance  by  the  force.    We  are  now  enabled  to  include  within  out  ex- 
aminations the  most  easily  comprehensible  of  Joule's  experiments.    A 
perpendicular  axis  of  ro- 
tation, A  A,  (see  figure,) 
provided  with  brass  pad-  ' 
dies   F  F, — having  their 
planes  F  in   an  upright 
position,  was  placed  in  a 
weighed  quantity  of  water, 
W;  this  shaft  Jonlecaused 
to  rotate  by  means  of  a 
weight,  F,  drawing  a  cord, 
S  S,  wound  on  the  drum, 
A;  the circnlating current 
of  the  liqnid  W  being  pro- 
vented    by  rigidly  fixed 
brass  frames,  m  m.     The 
Aictiou  of  the  water  W  ^ 
against  the  planes  F  of  the  ~ 

paddles,  the  frames  m  m  and  its  own  parts  caused  a  rise  of  temperature 
in  the  liquid,  which  was  measured  by  means  of  excellent  and  very  sen- 
sitive thermometers,  T  T.  The  multiplication  of  the  amount  of  the 
folleo  weight  P  by  the  distance  it  had  travelled  n  v  gave  the  measure 
of  the  mechanical  labor  nsed  for  the  friction.  If,  then,  the  Aiction  of 
all  the  movable  parts  outside  the  water-tank  of  the  apparatus,  and  all 
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otber  losses  were  taken  into  consideratioD,  Jonle  was  able  to  calcnlate 
how  many  work-units  would  have  to  be  employed  in  the  ftictioD  in  order 
to  produce  one  heat-unit. 

Joule  then  modified  this  experiment  in  various  ways  by  baviDg  tbe 
friction  produced  in  other  liquids  aod  under  different  circnmstaDees. 
He  changed  the  size  of  the  descending  weight,  and  then  the  height  to 
be  traversed ;  the  result  was  that  in  friction  the  same  amount  of  woA 
is  aln-ays  employed  in  the  production  of  a  heat-unit,  the  mean  being 
425  kilogram-meters.  This  important  figure  is  called  the  work  eqoiva- 
lent  of  the  heat-uuit,  or  the  mechanical  equivaleut  of  heat* 

If  425  kilogram- meters  are  equal  to  one  beat-unit,  one  kilogram-meter 
(that  is,  the  work -unit)  will  amount  to  ^^  of  the  beat-nuit.  This  nnmeri- 
oal  expression  of  ^^  of  tlie  beat-unit,  which  is  tlie  equivalent  of  tlie 
work-uuit,  is  culled  the  beat  eqaivalent  of  the  work-unit 

Joule  has  furthermore  determined  the  mechanical  equivalent  of  beat 
which  shows  itself  in  tbe  compression  of  air.  Eiru  did  similar  work  in 
relatiou  to  the  heat  produced  by  the  collision  of  two  bodies ;  other  in- 
vestigators at  a  later  period  ascertained  the  equivaleut  of  other  soaroes 
of  heat  The  resnlts  of  all  these  experiments  are  in  such  accord  that 
we  may  consider  tbe  above  value  of  the  mechanical  equivalent  of  heat 
a  settled  question. 

We  have  arrived  at  the  know^Ailge  that  heat  is  a  state  of  motion  of 
tbe  ultimate  molecules.  The  system  adopting  this  proposition  is  called 
the  mechanical  theory  of  heat  (thermo-dynamico,  thermo-mechanics). 

Various  opiuions  may  be  held  in  regard  to  the  nature  of  this  state 
of  motion  of  molecules  called  beat:  indeed,  up  to  the  present  time,  dif- 
ferent views  have  been  expressed  in  regard  to  this  question.  For  tbe 
mathematical  basis  and  treatment  of  the  mechanical  theory  of  heat  the 
veriAcatJon  of  the  fact  that  heat  is  a  state  of  motion  is  sufficient:  while 
for  the  purpose  of  explaining  and  calculating  the  relation  of  gases  in 
regard  to  heat,  as  well  as  to  render  the  conception  and  comi>rebension 
of  tbe  corresponding  mathematical  deductions  of  the  mechanical  theory 
of  heat,  or  thermodynamics,  generally  more  easy,  the  leaders  in  this 
brajich  of  science  have  attempted  to  set  ap  a  certain  hypothesis  relative 
to  the  inner  structure  of  substances,  as  also  to  the  manner  of  motion  of 
their  ultimate  molecules. 

Let  us  first  turn  our  attention  to  the  coDOeption  of  the  inner  structure 
of  matter.  Even  Leucippus,  as  early  as  610  years  B.  C,  and  after  him 
Democritns  (470  B.  C.)  were  of  opiaioD  that  matter  was  composed  of  the 
minute  indivisible  particles  which  they  called  atoms  (an  intU visible  thing). 
Their  atomic  theory  was  only  developed  further  when  physics  com- 
menced to  be  subjected  to  mathematical  treatment,  as  material  points  or 

■[Joule's  unit  of  tbe  mecb&nloal  eqaWaleiit  of  limt  ta  more  popalarlj  expiaMfld 
in  OreatBritlunandiu  thUconntryin/oat-imMMb.*  being  779  ponnda  liftod  one  ikw^— 
tlte  sqiiivalvDt  of  one  poond  of  water  tie>t«d  one  degree  Folimnlieit.— AL] 
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atoms  adapted  themselves  easBy  to  matbematical  treatment  DaltQQ 
(iu  1803)  introduced  his  atomic  hypothesis  into  modern  physios,  which 
mnce  then  has  l>eea  subject  to  diSiereot  views  on  the  oonatiLntioD  of 
matter,  and  therefore  has  tiad  to  undergo  various  modiflcatious.  On 
the  basis  of  oert^n  physical  and  chemical  manifestations,  it  is  a  gener- 
ally accepted  proposition  that  matter  consists  of  unchangeable  particles, 
or  atoms  separated  by  spaces,  which,  compared  to  their  own  size,  are 
very  couaiderable.  We  must  assume  as  mauy  kinds  of  atoms  as  there 
are  of  chemically  iudivisible  substances.  A  group  of  simihir  or  dissimi- 
lar atoms  couaidered  aa  connected  by  chemical  affinity,  according  to 
certain  laws,  coustitutes  a  molecule.  Molecules  are  chemically  divisible, 
mechanically,  however,  indivisible.  Atoms  then  are  the  componeuta  of 
molecules ;  an  atom  is  neither  meohanioally  nor  chemically  divisible. 
Certain  phenomena  lead  to  the  couclusion  that  an  atom  cannot  exist  in 
an  isolated  condition,  so  that  even  in  the  chemical  elements  at  least 
two  atoms  are  combined  in  a  molecule.  Ohemical  processes  extend  to 
the  separation  of  the  atoms  constitoting  a  molecule,  and  to  the  uniou 
of  materially  different  atoms  in  the  molecules  of  compound  snbstances. 
In  the  chemical  separation  the  stronger  chemical  elective  attraction  of 
one  substance  mostly  takes  from  the  molecales  of  the  other  the  chemi- 
cally affinitive  atoms,  whereby  the  molecales  of  the  bodies  in  question 
are  decomposed.  Under  favorable  conditions  the  separated  dissimilar 
atoms  combine,  by  virtue  of  their  chemical  affinity  for  each  other,  to 
form  molecules  of  a  chemically  new  compound  body. 

While  chemical  affinity  dominates  in  the  atoms  of  molecules,  physical 
forces  of  attraction  (cohesion,  adhesion)  are  in  action  between  the  mole- 
cules of  bodies  and  of  the  earth,  just  as  that  force  called  the  force  of 
gravity  or  gravitation  prevails  between  the  celestial  bodies. 

Matter  then  consists  of  mechanically  indivisible  molecules ;  the  latter 
again  can  only  be  divided  into  their  own  atoms.  The  comparatively 
large  spaces  intervening  between  the  atoms  we  assume  to  bo  filled  with 
an  excessively  fine  and  highly  elastic  substance,  called  tether,  which 
surrounds  atoms  and  molecules  aUke  in  the  manner  of  an  atmosphere. 
Hiis  fether  exercises  an  attraction  on  the  atoms  and  molecules  of  bodies, 
while  it  repels  its  own  particles  in  such  wise  that  the  density  of  the 
ether  surTOaudiug  each  atom  and  molecule  increases  from  without 
towards  the  interior.  A  further  assumption  is  that  this  eetber  is  not 
only  distributed  through  the  interstices  or  pores  of  bodies,  but  extends 
throughout  the  entire  universe.  From  the  oscillations  of  the  atoms  of 
this  aether,  transverse  in  direction  to  that  of  the  propagation  of  the  rays 
of  heat  and  light,  the  diffusion  of  the  waves  of  heat  and  light  is  deduced, 
and  it  has  been  proved  by  well-established  experiments  and  irresistible 
conclusions  that  the  rays  of  heat  and  light  are  identical,  and  that  they 
only  differ  in  the  number  of  their  oscillations  and  their  effects. 

We  will  now  examine  in  what  way  the  permeability  of  certain  sub- 
stances by  heat  rays  is  explained  on  the  one  side,  and  the  increaBe  of 
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temperature  of  otbers  in  oonseqaenoe  of  the  absorption  of  lieat  rays,  by 
the  hypothesis  of  an  oscillating  lether  and  atoms,  on  the  other. 

If  heat  rays  strike  a  body,  a  part  of  them  penetrate  into  the  mb- 
stance  and  transfer  the  oscillatory  motion  of  the  heat  waves  of  fether 
either  to  the  atoms  of  the  ether  within  the  body  or  to  the  atoms  of  the 
body's  substance.  In  the  former  case  the  body  (for  instance,  rook  salt) 
permits  the  greater  part  of  the  heat  rays  to  pass  throagta  it,  and  its 
temperatare  is  increased  in  a  scarcely  i>erceptible  degree  ;  in  the  latter 
case  tbe  body  refuses  almost  entirely  to  let  the  beat  rays  pass,  but  its 
temperatare  is  noticeably  heightened.  It  is  then  said  that  tbe  l)ody  has 
absorbed  the  heat  rays.  We  conceire  that  in  this  absorption  of  the 
heat  rays  the  oscillating  atoms  of  the  letber  wares  or  the  rays  strike  the 
atoms  of  the  body,  and  in  transmitting  their  own  motion  impart  to  them 
an  oscillating  motion  about  their  center  of  eqailibriiim,  or  they  intensify 
the  existing  vibration  of  the  corporeal  atoms. 

If,  on  the  contrary,  the  oscillating  material  atoms  of  a  body  transmit 
a  part  of  their  motion  to  the  aether,  we  say  that  snoh  a  body  radiates 
heat  As  with  tbe  aid  of  the  law  of  radiation  and  absorption  in  regaid 
to  radiating  heat  the  propagation  of  heat  by  transmission  may  be  re- 
duced to  a  Rtratifled  radiation  and  absorption  of  heat,  the  increase  of 
temperature  of  bodies  by  transmission  is  based  fltially  on  an  increased 
motion  of  the  particles  of  the  warmer  bodies. 

In  order  to  be  able  to  speak  more  precisely  of  that  molecular  motion  which 
is  called  heat,  we  must  borrow  from  mathematical  mechanics  tbe  following 
important  proposition :  When  bodies  or  their  particles  are  in  motion, 
half  the  product  of  the  mass  so  moved  by  the  square  of  its  velocity  is 
called  the  kinetic  (dynamic  or  actual)  energy  or  half  of  the  vis  vivm 
This  exprossioD  "living  force"  first  nsed  by  Leibnitz  (1086),  grew 
into  general  use  in  mechanics  and  physics,  while  now  it  is  more  and 
more  replacaJ  by  the  term  '*  kinetic  energy."  The  word  "  energy"  was 
applied  in  physics  by  Thomas  Young  (1807);  hut  it  was  mily  receotly 
that  Bankiiie  fixetl  the  definite  conception  of  this  word  in  the  sense  in- 
dicated above.  Enei^  is  now  understood  to  mean  the  capability  of 
doing  work  or  of  overcoming  a  resistance ;  the  kinetic  enei^  is  matho- 
maticidly  equal  to  half  the  rig  viva.  In  theoretical  mechanics  it  is  mathe- 
matically demonstrated  that  work  done  by  a  body  moved  by  a  force  is 
e^iUiil  to  tbo  increase  of  the  kinetic  energy  experienced  by  the  body 
during  tbe  action  of  the  force. 

Wo  will  first  apply  this  proposition  relative  to  kinetic  energy, — to  beat 
as  a  molecular  motion.  It  is  conceived  that  the  more  kinetic  energy 
increases  by  means  of  the  increased  velocity  of  tlie  oscillating  particles, 
the  higher  the  temperatare  of  the  body  will  prove  to  be.  In  the  dev^- 
opment  of  heat  by  ftiction,  the  kinetic  energy  of  tbe  visible  motion  of  the 
bodies  ia  turned  into  that  invisible  kinetic  energy  of  the  molcoolar  mo- 
tion which  manifests  itself  as  a  powerful  increase  of  temperatfire  of  tbe 
bodies  experiencing  friction.    In  the  increase  of  temperature  of  bodies 
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b;  absorption  of  heat  raya,  tlie  kioetic  energy  of  the  oscillatini;  sether 
atoms  is  trausformed  into  the  kinetic  energy  of  the  oscillating  particles : 
in  the  radiation  of  heat  by  bodies,  it  ia  an  inverted  exchange  of  their 
Idnetic  energies. 

A  body  whose  atoms  shonid  tend  to  perfect  repose  woald  manifest  the 
absolate  zero  point  of  temperature.  It  bas  been  calculated  that  the  abso- 
late  zero  point,  if  it  existed  in  nature,  would  be  273°  C.  below  zero  of  the 
thermometer.  Although  the  i:l>sohite  zero  point  of  temperature  does 
not  exist  in  reality,  it  is  of  value  in  the  theoretical  examination  of  the 
heat  theory.  From  the  degrees  of  beat.,  calculated  from  the  absolute 
zero  point,  the  absolute  temperature  is  deduced.  No  gas  is  so  |>erfect 
that  it  conld  preserve  its  aeriform  quality  to  near  the  absolute  zero 
point,  but  the  most  permanent  gases  even,  would  finally  take  a  solid  form 
before  the  cooling  process  had  reached  273"^  0.  below  zero  of  the  ther- 
mometer, uotwith standing  that  any  degree  of  cold  observed  until  now 
in  natnre,  or  which  could  be  produced  artificially,  lies  very  much  above 
the  absolute  zero  point  of  temperature. 

As  in  reality  there  exists  no  absolute  zero  point  of  temperature,  the 
particles  of  all  bodies  in  the  aniverao  as  well  as  those  uf  the  nniversal 
tether  are  constantly  in  a  state  of  that  peculiar  motion  called  heat.  In 
solid  bodies  the  molecules  oscillate  about  certain  centers  of  equilibrium. 
If  a  solid  body  is  heated,  the  oscillations  of  its  molecnlea  become  more 
rapid  and  extended,  whereby  its  temperature  and  volume  are  increased. 
The  force  of  heat  acts  in  opposition  to  the  force  of  cohesion.  By  eontin- 
nous  heating  the  force  of  cohesion  may  be  rendered  so  feeble  that  the 
molecules  no  longer  oscillate  about  a  certain  point,  bat  tbcy  move  freely 
among  each  other;  if;  is  then  said  that  a  soUd  body  has  become  fluid, — it 
has  melted. 

By  still  increased  heating  of  a  fluid  its  cohesion  may  be  so  overcome 
that  the  molecnles  with  an  accelerated  motion  scatter  apart  and  disperse. 
Freed  ttom  cohesion  the  vaporous  or  gaseous  condition  of  substances  is 
attiuned.  The  gas  molecnles  move  always  independently  of  each  other 
in  a  rectiUneal  direction  until  they  strike  other  gas  molecnles  or  a  wall 
by  which  latter  they  are  thrown  back  like  elastic  balls.  The  pressure 
of  a  gas  npon  the  surrounding  walls  is  caused  by  the  great  number  of 
violently  striking  molecules.  This  theory  of  gases  originated  principally 
with  Daniel  Bernoulli  (1738),  and  was  only  recently  applied  very  success- 
fully to  the  mechanical  theory  of  heat  by  Krooig,  Glausius,  and  Joule. 

According  to  the  preceding,  the  pressure  of  a  gas  if  it  be  compressed 
(supposing  the  temperature  to  be  constant)  and  hence  the  corresponding 
decrease  of  the  volume  of  the  same  quantity  of  gas,  must  be  proportional, 
as  it  is  evident  that  the  shocks  of  the  gas  molecules  on  the  walls  will  be- 
come more  frequent  during  each  time-unit  the  more  confined  the  space 
ia  becoming  in  which  the  same  number  of  gas  molecides  are  moving. 
(Boyle's  Law  1660,  or  Mariotte's  Law  1683.) 

It  vill  be  easy  to  judge  what  process  will  take  place  in  a  body  when 
S.  Mis.  64 32  ,-,  . 
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lieat  is  furnished  to  it  from  outside.  lu  the  first  instance  the  velocity 
of  the  oscillating  molecales  will  be  increased,  consequently  the  kinetic 
energy  of  the  latter  is  iatenaifled;  thisfiict  manifests  itself  by  the  rising 
of  the  temperature  of  the  body.  We  will  call  the  work  employed  in  thisf 
measured  io  work-units,  (acconling  to  Zeuner,)  the  oscillation- work. 
There  is  besides  a  work  process  going  on  in  the  interior.  This  produces 
a  change,  as  a  rule  the  extension  of  the  mean  intervals,  t.  e,,  the  medium 
distances  of  the  oscillating,  corporeal  atoins,  whereby  in  the  expansion 
of  bodies  by  heat  the  particles  of  bodies  recede  from  each  other,  or  they 
even  entirely  change  tlieir  places,  as  is  the  case  in  the  processes  of  melting, 
boiliug,  and  evaporating.  There  is,  lastly,  an  exterior  work  connected 
with  the  expansion  or  aggregation  change  of  bodies  by  heat  in  general, 
as  usually  the  pressure  of  the  atmosphere,  or  some  other  pressure  ou  the 
surface  of  the  body  from  without,  has  to  be  overcome.  This  exterior 
work  produces  the  useful  eflect  of  caloric  and  steam  engines. 

The  entire  work  done  by  a  certain  amount  of  heat  is  equal  to  the  snm 
obtained  by  the  addition  of  the  exterior  and  interior  amount  of  the 
oscillation  work.  In  assuming  an  infinitely  small  change  of  the  body ' 
by  the  increase  or  decrease  of  an  infinitely  small  amount  of  heat  we 
assume  its  changeableness,  and  so  succeed  in  subjecting  those  quantities 
to  mathematical  calculation,  and  in  deducing  thereby  those  truths  of 
the  mechanical  theory  of  heat  which  are  of  such  high  importance,  theo- 
retically and  technically;  in  regard  to  this  subject  we  wonld  refer  to 
the  works  of  Glausius,  Zeuner,  and  Him. 

According  to  the  mechanical  theory  of  heat  the  true  nature  of  Bi>ecific 
heat  will  be  easily  understoo<l.  In  specific  heat,  the  variable  assumes 
smaller  values  with  reference  to  oscillation-work  (temperature)  for  the 
addition  of  a  certain  amount  of  heat,  as  the  specific  heat  of  the  body  is 
greater;  that  is,  if  the  body  requires  more  heat  both  as  to  exterior  and 
interior  work,  for  the  variable.  In  melting,  boiling,  and  evaporating  the 
further  changeof  oscillation-work  under  uniform  pressure  from  without 
is  zero,  that  is,  no  increase  in  the  thermometrical  indication  is  obtained, 
because  all  the  work  employed  is  expended  in  the  dispersion  or  segre- 
gation of  the  substance. 

In  regard  to  the  latter  point  it  is  necessary  to  be  more  explicit  in 
order  to  be  ouderstooil.  If  a  mercurial  thermometer  is  placed  in  melt- 
ing ice  or  snow  the  quicksilver  of  the  thermometer  will  soon  reach  0=^ 
C.  (32°  F.),  where  it  will  stand  until  all  the  ice  is  melted ;  it  will  be  the 
same  with  other  melting  bodies.  The  melting  temperature  of  every 
substance  remains  constant  while  it  melts. 

The  same  will  he  the  case  in  boiling  fluids.  The  temperature  at  which 
a  fluid  begins  to  boil,  and  continues  to  do  so,  is  called  it^  boiling  tem- 
perature or  it«  boiling  i>oint.  This  varies  with  the  material  qnali^ 
of  the  fluid,  and  also  has  relation  to  a  fixed  pressure  of  the  air.  As  long 
as  a  fluid  boils  with  the  pressure  unchanged,  its  boiling  point  remans 
constant;  no  matter  how  mnch  the  fire  is  enlarged,  therv  will  only  be 
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prodaced  a  more  rapid  evaporatioa  of  the  fluid,  but  no  increase  of  its 
temperature  above  the  boiling  point  Wbat  becomes  of  tbe  great 
amooDt  of  beat  which  is  supplied  to  the  melting  and  boiling  substancest 
We  shall  aDswertfais  question  by  a  historical  digresaion;  tfaiswill  guide 
OS  to  tbe  solation'  of  the  present  problem. 

A  century  and  a  half  ago  B^umur  and  Celsius  were  acquainted  with 
the  fact  of  tbe  constancy  of  tbe  melting  and  boiling  points  of  ice  and 
water.  Obtrusively  as  these  phenomena  courted  notice,  they  were  yet 
only  used  by  tbe  manufactarers  of  thermometers  as  very  desirable  for 
their  purpose,  but  were  not  further  heeded.  Black,  whom  we  previously 
enlogized  as  the  discoverer  of  specific  heat,  comprehended  the  impor- 
tance of  this  natural  phenomenon,  and  endeavored  to  solve  it  (17d9-*64). 
It  was  he  who  put  forward  the  following  proposition  generally  known 
to-day,  and  which  be  verified  by  many  experiments.  As  often  and  as 
long  as  any  substance  melts  or  boils  (evaporates)  so  long  all  heat  sup- 
plied to  it  disappears,  for  the  latter  then  no  longer  acts  on  the  thermo- 
,  meters  which  may  be  immersed  in  these  melting  or  boiling  (evapo- 
rating) substances.  As  soon  however  as  the  vapors  of  any  substance 
become  again  fluid,  or  as  soon  as  a  fluid  substance  congeals,  the  heat 
which,  as  Black  proved,  apparently  disappeared  during  the  boiling  or 
melting  of  these  substances  reappears;  it  then  acts  again  on  the  ther- 
mometers which  are  immersed  in  either  of  the  substances  which  are 
transforming  themselves- from  vapor  into  fluid  or  which  are  again  con- 
gealing. This  returning  heat  amoants,  as  shown  by  Black,  to  exactly 
as  much  as  that  which  was  apparently  lost  during  the  melting  or 
boiling.  What  becomes  of  that  heat  concealed  during  tbe  melting  or 
boiling  of  a  substance,  up  to  that  time,  when  by  a  reversion  of  the 
process  it  reappears  ! 

We  know  that  Black  assumed  a  highly  elastic  caloric  without  weight, 
which  penetrated  a  substance  and  heated  it.  For  the  melting  and  boil- 
ing (evaporating)  of  substances  wa«  required,  according  to  Black,  much 
more  of  the  caloric  which,  by  means  of  its  elasticity,  expands  the  mole- 
cules, and  which,  by  A-irtne  of  a  dominating  attraction  between  the  ponder- 
able substances  and  the  caloric,  combines  with  the'  molecules  of  tbe  pon- 
derable matter.  Black,  for  this  reason,  called  the  heat  used  in  melting 
and  boiling  (evaporating), — "  latent"  heat.  By  reversing  the  process  the 
previously  "latent"  heat  became  again  sensible;  the  latter  had  the  prop- 
erty of  acting  on  the  sense  of  feeling  as  well  as  on  the  thermometer. 

Tbe  discovery  by  Black  of  "  latent"  heat  (as  well  as  of  specific  heat) 
is  most  wonderful,  because  something  hidden  was  brought  to  light  by 
ingenuity  and  genius,  and  the  indestructibility  of  heat  was  actoally 
proved ;  in  conseqnence  tbe  way  for  our  modem  heat  theory  was  pre- 
pared.*   We  know  that  Black's  theory  in  relation  to  the  material 

*  [This  is  not  quite  an  Accurate  esprcMloa  of  the  fact,  and  therefore  dceerves  oom- 
meut.  WcK  ther«  each  a  thing  as  "  caloric,"  it  nonld  certainly  be  "  iDdestrnctiblB," 
and  It  was  preoiself  this  fallacious  conception  which  led  the  illnatrioiia  Black,  in  hi% 
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nature  of  beat  was  not  correct  Even  at  that  time  Itis  bypotbeeis  only 
fipoke  of  the  concealiug  and  reappearing  of  a  caloric,  but  was  unable 
to  tbrow  any  light  on  the  canse  of  this  disappearing  and  relnrning 
of  heat,  and  here  tbe  uiechanical  theory  of  heat  ebon's  itself  in  all  its 
glory.  If  the  latent  and  specific  beat  quantities  are  nothing  else  bat 
tbe  qaaotities  of  kinetic  molecular  energy  applied  to  the  disengaging 
of  the  molecules  which  mutnally  attract  each  other,  then  it  is  phun 
that,  as  long  as  heated  bodies  do  not  begin  to  melt  or  Iwil  (which  means 
evaporation  inside),  a  part  only  of  tbe  supplied  bent  snGBces  for  the 
loosening  of  the  cohesion  of  the  molecnles  (si)eciflc  heat),  and  that  in 
connection  with  it  an  increase  of  tbe  oscillation-work,  t.  e.  an  increase 
of  temperature,  takes  place.  As  soon  however  as  all  tbe  newly  sup- 
plied qnantity  of  beat  is  nsed  entirely  and  exclusively  in  tbe  separatiou 
of  the  molecnles  during  the  process  of  melting  and  boiling  (interior 
evaporation)  then  do  increase  of  the  oscillation-work  of  the  molecules, 
i.  e.  no  rising  of  temperature,  can  take  place. 

In  conclnsion  let  us  review  the  acquisitions  made  by  this  lecture. 
We  shall  find  that  it  resulted  in  the  certain  knowledge  that  heat  is  not 
a  substance,  but  the  internal  motion  of  the  molecules  of  bodies.  Tbe 
molecules  of  all  bodies  of  the  nniverse,  as  n'ell  as  that  of  the  universal 
fether,  are  constantly  in  that  peculiar  state  of  motion  which  is  termed 
heat.  Mechanical  work  is  convertible  into  beat  according  to  a  defi- 
nite equivalent.  We  shall  endeavor  to  prove  in  the  next  lecture  that 
under  certain  restrictions  heat  may,  by  a  reversal  of  the  process,  be 
turned  into  mechanical  work  (thermodynamic  machines);  we  shall 
moreover  demonstrate  that  the  kinetic  energy  of  the  molecnles  of  bodies 
and  the  aether,  termed  heat,  may  be  converted  and  again  reduced  to 
other  energies,  called  light,  electricity,  magnetism,  and  chemical  action, 
in  snch  a  manner  that  all  these  energies  appear  only  as  the  transforma- 
tions of  one  single  indestmctible  energy.  The  doctrine  of  the  iude- 
Btmctibiltty  and  iocreatibility  of  energy  forms  the  basis  of  the  modem 
fundamental  principle  in  physics ',  it  has  transformed  the  latter  as  thor- 
oughly aud  perspicuously  as  hod  been  done  in  a  similar  manner  in  re- 
gard to  chemistry  toward  the  close  of  tbe  last  century,  by  the  proposi- 

invalnablo  leaearches,  to  deeigiuii«  the  heat  which  (by  eveiy  available  teet)  he  ob- 
aeired  to  luive  diBAppeared— "  latont  caloric."  The  modem  oonceptioa  of  the  fact  ia 
however  entirely  different.  Hear,  aa  a  verj  special  "  mode  of  motEoa,"  ia  Just  as  de- 
Btmctible  as  any  other  special  focmof  motion,  and  it  is  no  more  irrational  to  designate 
•oioMlor  liffklBsindestractiblethan  to  so  designate  teat  In  the  latt«t  portion  of  the 
gacoeedinglectiire  thetraneformationof  heat  into  work  which  la  not  heat,  Usabstsn- 
tially  recognized.  As  Pro£  J.  Clerk  Maxwell  ha«  corieotly  stated  in  his  eioellent 
Treatise  on  Heat,—"  heat  may  be  generated  or  destroyed  by  certain  processes,  and  this 
shows  that  heat  is  not  a  sabstance."  {Tieoiy  of  Beat,  chap,  iii,  p.  57.)  And  agaio: 
"The  hypothesis  of  caloric,  or  the  theory  (hat  heat  is  a  kind  of  matter.  Is  rendered 
nntenablo— fint,  by  the  proof  given  by  Bumlord,  that  beat  can  be  generaUd  at  the 
expense  of  mechanical  work;  and  secondly,  by  the  messiuementa  of  Him,  which 
show  that  when  heat  does  work  in  an  engine,  a  portion  of  the  heat  disajjMfli'i."  (Same 
work,  chap,  viii,  p.  147,)— £d,l 
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tion  eatabliflhed  at  that  time  with  refercDce  to  the  indestraotibility  and 
iiicreatibility  of  matter.  These  two  great  aequisitions,  namely,  the 
propositioas  relative  to  the  permanence  of  matter  and  energy,  give  to 
modem  physics  a  solid  foundation. 


Lecture  II. 


In  the  former  leotare  we  have  learned  how,  by  transfonnatioa  of  me- 
chanical work  into  heat,  their  equivalence  has  been  demonstrated ;  we 
will  now  show  how  this  equivalence  has  been  ascertained  by  reversing 
the  process,  i.  e.  by  turning  heat  into  work.  A  transmutation  of  heat 
into  work  is  observed  in  the  expansion  of  bodies  by  heat,  also  in  the 
melting  and  evaporation  of  substances,  external  as  well  as  internal  work 
being  performed  in  these  cases.  However,  it  cannot  be  proved  directly 
and  plainly,  with  bodies  expanded  by  heating,  that  in  the  transformation 
of  beat  into  work  a  qaantity  of  heat  in  proportion  to  the  latter  is  used, 
because  no  decrease  of  temperature,  but,  on  the  contniry,  an  increase  of 
it,  takes  place.  We  shall  therefore  be  obliged  to  look  for  examples  in 
which  for  the  work  performed  by  a  body  a  corresponding  quantity  of 
the  heat  contained  in  it  is  consumed,  and  is  thus  diminished. 

This  was  the  case  in  the  following  experiments  by  Gay-Lnssac,  and 
at  a  later  period  by  Joule.  Tliey  introduced  a  current  of  compressed  air 
within  an  exhausted  chamber ;  no  loss  of  heat  was  perceptible,  because 
no  work  had  been  performed.  There  was  however  a  loss  of  heat  upon 
the  compressed  air  flowing  into  a  chamber  filled  with  air,  because  now 
the  pressure  of  the  air  had  to  be  overcome ;  consequently  lalwr  had  to 
be  performed.  Joide  deduced  from  the  amount  of  lieat  lost  in  this  meas- 
ured work  the  heat  equivalent  (1845). 

In  steam-engines  the  steam  is  the  tmnsmitter  of  the  heat,  which  per- 
forms work  indirectly.  If  the  law  of  the  mechanical  equivalent  of  heat  is 
to  stand,  it  has  to  be  proved  that  the  quantity  of  heat  produce<I  in  the 
Rteam  of  the  boiler  is  greater  than  the  amount  of  heat  contained  in 
the  condenser  after  the  work  has  been  done.  Hirn,  in  Colmar,  has 
given  this  most  difficult  proof  by  highly  ingenious  experiments  with 
a  steam-engine  (1855),  and  Clausius  deduced  the  heat  equivalent  from 
these  experiments  (1855). 

We  have  now  leHrae<l  the  possibility  of  the  transformation  of  heat 
into  mechanical  work ;  it  can  farther  be  demonstrated  that  heat  may  be 
transformed  and  again  reduced  into  other  actual  or  possible  forms  of 
motion,  which  are  callctl  light,  electricity,  magnetism,  or  chemical  action. 
For  instance,  by  means  of  steam  electric  machines  and  thermopiles  heat 
is  transformed  into  electricity.  By  means  of  the  heat  in  a  steam-enginei 
magDeto-eleotrical  machines  may  be  made  to  rotate,  and  to  produce 
I>owerfhl  electric  curroutM ;  the  latter  again  may  produce  mechanical, 
chemical,  mi^eHc,  thermal,  and  optical  effects;  electricity  then  no 
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longer  exists  as  sach,  bat  is  traDsformed  into  mechanical  or  visible  mo- 
tioD,  chemical  and  magnetic  power,  as  also  into  heat  and  light.  The 
electric  current  of  a  galvanic  element  originates,  as  will  be  shown  here- 
after, In  the  slow  oxidation  of  the  dissolving  zinc ;  that  is,  in  the  corre- 
sponding heat  of  combustion,  which,  by  means  of  the  transmutation  into 
the  form  of  the  electric  current,  produces  all  the  effects  above  referred 
to.  These  reciprocal  changes  and  transformations  of  natural  forces  are 
treated  in  Grove's  "  Correlation  of  the  KatunU  Forces." 

As  shown  by  the  preceding  examples,  which  might  be  maltiplied  at 
pleaanre,  it  may  be  affirmed :  All  natnral  forces  are  closely  connected ; 
any  one  of  these  forces  may  be  transformed  into  another,  bnt  none  of 
them  can  be  destroyed.  This  funtlameutal  principle  of  modern  physical 
research  has  its  origin  as  regards  the  experimental  part  of  it  in  the  heat 
equivalent  first  demonstrated  by  J.  B.  Mayer  and  J.  P.  Joule ;  its  sab- 
stance  i'a  now  generally  termed  the  "conservation  of  energy."  Until  a 
few  years  ago  this  proposilioo  was  generally  expressed  by  "conserva- 
tion of  force";  since  however  the  conceptions  of  force,  its  work  and 
energy,  have  become  clearer,  recently  the  former  term  has  generally 
been  used  in  preference  to  the  latter.  The  proposition  relative  to  the 
"conservation  of  energy  "  asserts  that  the  sum  total  of  active  enei^es 
in  the  universe  is  unchangeable  iu  whatever  degree  the  constituents  of 
this  sum  might  change  in  their  relation  to  each  other.  If,  for  instance, 
a  stone  is  thrown  up  x>crpendicu1arly  it  possesses  a  certain  kinetic  en- 
ergy iu  consequence  of  the  velocity  imparted  at  the  start ;  as  soon  as  it 
has  reached  a  certain  height  this  energy  for  an  instant  appears  lost;  at 
the  taming  point  the  velocity  of  the  stone  and  its  kinetic  energy  are 
zero.  But  at  its  arrival  at  the  point  from  wJiich  it  had  been  thrown  up 
it  again  possesses  the  prf.viuusly  imparted  velocity  and  consequently  its 
original  kinetic  energy;  a  fact  which  can  readily  be  mathematically 
demonstrated.  We  ask,  then:  Was  the  energy  at  the  i>oint  of  return 
really  momentarily  destroyed  f 

In  order  to  answer  this  querj-  let  ns  suppose  that  the  stone  at  the  mo- 
ment of  turning  rests  on  a  fiat  roof ;  its  kinetic  energy  as  to  'motion  is 
without  a  doubt  zero;  but  it  is  not  absolutely  lost,  it  simply  takes 
another  form  of  energy.  This  will  be  plain  to  us  if  we  remember  thut 
if  afterward  that  stone  falls  to  the  ground,  the  original  kinetic  energy 
is  again  obtained.  As  long  then  as  that  stone  remains  lying  up  there 
the  apparently  lost  energy  is  preserved  in  a  different  form  for  ttiture  use. 

Let  as  take  another  example :  If  the  spring  of  a  bow  is  stretched  a 
certain  energy  is  imparted  to  it  by  the  labor  necessary  for  the  stretch- 
ing, which  afterward  in  shooting  off  the  arrow  is  returned  in  its  cn- 
tarety, — not  considering  the  losses  from  the  impediments  to  motion.  Is 
the  energy  employed  lost  as  long  as  the  bow  spring  remains  stretched  I 
Or  is  it  only  laid  upl     It  is  plain  that  the  latter  is  the  case. 

If,  on  throwing  a  body  up  perpendicularly,-  we  call  the  energy  with 
which  it  begins  and  on  returning  completes  its  motion — "  kinetic  energy  " 
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(also  actual  or  dynamic  energy) ;  if  furthermore  vei  call  the  stored  up  or 
preserved  energy  of  a  lifted  weight  or  of  a  stretched  spring,  &c.,  "po- 
tenti^  eoergy"  (also  energy  of  positioo,  atatical  or  quieaceut  ener^o'i  or 
elasticity);  weobservetbatiDthrowingnpafitoi)^,aaul80ia  thentretch- 
ing  of  a  spring,  the  origiual  kinetic  energy  is  by  degrees  transformed 
into  potential  energy,  uutil  Soally  the  kinetic  energy  is  equal  to  zero, 
while  the  poteutial  eoergy  has  become  a  maximum  quantity.  lu  tbe 
return  of  the  stone,  or  the  resilience  of  the  spring,  the  relation  is  the 
reverse;  i.e.  the  poteutial  energy  is  by  degrees  turned  into  kinetic  ' 
eoergy,  ttntil  fiually  tbe  latter  has  attained  its  maximum,  while  the  for- 
mer ou  tbe  other  hand  has  become  zero. 

A  swinging  pendulum,  at  the  moment  when  it  reaches  the  middle  point 
with  tbe  greatest  velocity,  possesses  only  kinetic  energy ;  at  tbe  bigliest 
points  of  its  excursion  it  possesses  only  potential  energy.  On  all  iuter- 
mediate  points  the  sum  of  its  kinetic  and  poteutial  energy  is  a  coustant 
quantity.  In  a  similar  way  the  kinetic  and  potential  energy  form  in 
their  sum  a  constant  quantity  in  a  stone  that  is  thrown  and  Mis  back 
vertically. 

This  is  the  real  import  of  tbe  proposition  of  the  "  conservation  of 
energy."  Applied  to  tbe  energy  of  the  universe — as  a  whole,  the  propo- 
sition is:  The  sum  total  of  the  kinetic  and  potential  energy  in  t:ie  uni- 
verse remains  ever  constant,  however  much  the  values  of  the  several 
items  may  change.  It  is  consequently  impossible  to  destroy  either 
energy  or  work,  or  the  forces  producing  them,  but  it  is  equally  impossi- 
ble t«  originate  them.  Tbe  mutual  play  of  the  natural  forces  consists 
then  only  in  their  transformation,  in  their  absorption  and  reappearance, 
without  tbe  least  loss  of  the  eflects,  t.  e.  without  ajiy  loss  of  energy  or 
work,  or  without  their  re-creation. 

Having  grasped  the  meaning  of  the  highly  important  theory  of  tbe 
" conservation  of  eneigy,"  we  will  test  its  sufficiency  by  a  few  examples. 
If  a  stone  has  had  kinetic  energy  given  it  in  being  tbrown  upward,  and 
at  tbe  turning  point  has  passed  through  a  state  of  potential  energy, 
and  on  returning  to  the  starting  point  possesses  again  its  fall,  original 
kiuetio  energy,  does  it  not  lose  it  all  the  same  when  it  is  suddenly 
brought  to  rest  on  reaching  the  ground  t  Apparently  it  does!  lu  reality 
it  does  not,  for  the  kinetic  energy  regained  through  the  fall  of  tbe  stone 
has,  by  its  striking  tbe  ground,  been  turned  into  oscillation  energy,  in 
internal  and  external  work  of  the  stone  molecules;  it  has  been  trans- 
formed into  beat  and  expansion  by  heat,  as  was  demonstrated  by  Joule's 
experiment. 

The  descending  water  of  the  Rbioe-fall,  of  mountain  torrents,  &c.  in 
dashing  against  the  foot  of  rocks,  in  reality  does  not  lose  any  of  its 
motive  eoergy,  but  for  the  seeming  loss  in  external  motion  tbe  internal 
motion  of  the  molecules  becomes  more  intense  than  previously ;  f.  e.  it 
8  at  tbe  foot  of  tbe  height  as  much  more  of  beat  as  it  has  lost  in 
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moving  eDergy.  The  sadden  heating  of  a  moving^  body  when  arrested 
is  fully  explained  by  this. 

Where  did  the  moving  energy  originate  wbich  was  imparted  to  the 
body  wiien  thrown  upward  t  If  weonrselvea  threw  np  the  weight  then 
the  energy  came  from  our  muicular  power,  which  sgfun  drew  it  fh>m  the 
vital  power,  that  is,  from  a  combination  of  physical  and  chemical  forces; 
the  latter  were  again  taken  &om  that  great  total  of  nature's  energy 
which  exists  in  unalterable  qaantity-;  this  would  be  the  case  with  any 
•  other  force  which  had  been  instrumental  iu  throwing  np  the  stone.  The 
masses  of  water  of  the  cataract  had  at  some  previous  time  beeu  carried 
alofl ;  this  waJi  done  through  the  agency  of  the  energy  of  .heat,  by  which 
the  water  was  raised  in  the  form  of  vapor,  and  the  latter  by  cooling  o£f 
reached  that  spot  in  the  form  of  rain,  from  which,  after  nnmerous  trans- 
migrations and  changes  of  locality,  it  finally  precipitates  itself  into  the 
deep.  These  processes  resemble  very  much  the  changes  through  wbich 
materia]  subatancea  pass  in  their  innumerable  physical  and  chemical 
actions.  However  great  the  differences,  it  is  certain  that  no  substance 
is  ever  lost  in  the  universe :  the  transformation  is  simply  like  the  build- 
ing of  a  new  ediiico  with  old  building  stone;  in  this  process  the  old 
energies  also  contribute,  but  in  new  forms. 

The  conservation  of  energy  has  its  analogue,  its  precursory,  necessary, 
and  supplementary  correlative  iu  the  conservation  of  matter.  As  mat- 
ter without  force  and  force  without  matter  are  iuconceivable,  the  great 
discovery  of  Lavoisier  (1772-'86]  of  the  indestructibility  of  matter  in 
reality  involved  that  of  the  indestructibility  of  force ;  nevertheless,  half 
a  century  passed  away  before  this  was  recognized.  The  conservation 
of  energy,  an  acquisition  of  the  present,  aud  the  i>ermaneuce  of  matter, 
an  ac4|iiisition  of  tfao  last  century,  together  form  the  fundamental  law 
and  the  "center  of  gravity"  of  our  modern  natural  science. 

On  reaching  this  point,  it  may  be  interesting  to  search  in  the  annals 
of  science  whether  in  earlier  times  the  truth  of  the  persistence  of  mat- 
ter and  energy  had  not  beeu  discovered  and  lost  again,  or  whether  its 
high  importance  and  bearings  wore  not  comprehended.  Besearches  in 
this  direction  result  in  finding  that  indeed  the  aucieut  Greek  |)hiloso- 
phers  [Leueippus,  olO  6.  C,  Democritus,  470  B.  G. ;  Aristotle,  350 
B.  C,  aud  others),  and  more  than  two  thousand  years  later,  thinkers 
and  investigators  like  Descartes,  Newton,  Iluyghens,  Bacon,  and  others, 
had  au  idea  of  the  iudestnictibility  of  the  atoms  of  matter,  of  the  perpet- 
ual activity  and  motion  of  the  same ;  that  the  former  at  times  bad  a  dim 
perception  of  the  indestructibility  of  matter  and  euergy,  and  the  hitter 
passed  closely  by  this  fundamental  pro|>ositiou ;  that  however  only 
within  the  last  quarter  of  the  lost  century  has  the  theory  of  the  inde- 
stmctihility  of  matte:,  and  within  onr  owu  time  the  theory  of  the  inde- 
structibility of  energy,  been  fully  apprehended,  and  efforts  made  to 
prove  the  same  by  means  of  induction. 

Agaiust  these  proofs  the  objection  has  beeu  raised  that  the  coDstaocy  of 
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matter  and  energy  wo^  not  rigoroasly  eutablislieil  by  experimeDt,  as  tlie 
respective  measurements  could  oever  attain  perfect  accuracy ;  tbat  this 
theory,  anconscioosly  impressed  on  as  from  the  begiDiiiag,  might  there- 
fore have  beeo  coujectured  by  the  ancient  philosophers  without  con- 
firmation from  experiment.  We  would,  however,  point  ont  that  the 
measurements  relative  to  those  propositions  possess  tbat  degree  of  ao- 
coracy  which  is  indispODsable  in  the  determinatiou  of  a  law  iu  natural 
science ;  tbat  iu  the  latter,  only  biws  thus  proved  are  admissible,  and 
tbat  the  theories  of  the  persisteuce  of  matter  uod  energy  bad  never ' 
been  definitely  expressed  with  mathematical  precision  before  the  above 
named  epochs.  At  any  rate,  the  really  scientiQc  and  highly  &uitf\il 
application  of  these  two  fundamental  laws  falls  in  the  last  decades 
of  the  past  century  and  in  onr  time.  It  was  only  after  the  perma- 
nence of  matt«r  had  been  experimentally  demonstrated  with  the  aid  ' 
of  delicate  precision-scales  by  Lavoisier  (1772-'8G),  Wenzel  (1772  to 
1777),  and  Bichter  (1792),  and  on  these  grounds  defiuite  statements 
had  been  mode,  that  chemistry  really  became  truly  scientific  in  form 
iind  character  by  reason  of  the  development  of  the  doctrine  of  definite 
proportions. 

If  on  the  one  hand  the  theory  of  the  persistence  of  matter  created 
chemistry  as  a  science  proper,  on  the  other  the  theory  of  the  persistence  of 
energy  threw  a  full  light  on  physics,  chemistry,  physiology,  and  in  faot 
on  the  whole  pbilosopby  of  the  investigation  of  nature.  The  last  step 
in  the  establii^bment  of  the  theory  of  the  conservation  of  energy  was 
produced  by  the  theory  of  heat.  The  premises  of  this  theory  existed 
however  already  in  mecbauics,  it  having  been  observed  in  the  latter  at 
an  early  date  tbat  by  machines  no  juwer  vras  ever  gained,  but  that  by 
the  use  of  machines  power  could  only  be  employed  more  easily  and  to 
better  advantage. 

The  ancients  knew  tbat  in  the  lever  the  greater  weight  moves  jost  as 
many  times  more  slowly  as  it  exceeds  the  smaller  weight  in  quantity. 
Galileo  observed  more  generally  (1592)  tbat  in  lifting  a  weight  by 
means  of  a  simple  machine  as  much  is  lost  in  space  and  consequently 
in  time  as  is  gained  in  power.  Jobann  Beruonlli  (1717)  in  an  ingenious 
manner  transformed  this  proposition  as  the  *'  principle  of  virtual  veloc- 
ities "  into  the  first  principle  of  the  theory  of  equilibrium,  from  which 
emanates  the  solution  of  every  stiitical  problem.  Subseqneutly 
d  'Alembert  embo<lied  this  principle  in  its  widest  analytical  form  ( 1743). 
We  find  then  that  in  simple  and  consiqueotly  in  complicated  machines 
(these  being  composed  of  the  former)  absolutely  no  power  and  therefore 
no  energy  can  be  gained.  Miu-biiies  cannot  produce  powers;  they  can 
only  apply  tbem  more  advantageously  to  a  useful  purpose. 

Since  by  means  of  a  machine  the,  work  performed  by  the  first  motor 
could  at  the  utmost  but  reappear  iu  uudiminished  quantity  at  the  last, 
(and  this  could  be  only  if  there  were  no  losses  by  impediments  to  motion 
from  fkictiou  and  resistance  of  the  air,)  it  is  evident  that  aperpetuum 
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mobile  ia  an  impossibility.  In  aucli,  tbe  first  portion  of  the  machine,  if 
once  set  in  motion,  is  to  move  the  second,  thia  the  thinl,  &c  the  last 
again  the  flrat,  without  ceasing.  The  aotion  of  the  first  part  of  the  ma- 
chine however  arrives  at  the  last  part  greatly  dimitiished  by  resistances 
to  motion,  and  from  tliis  returns  again  diminished  to  the  first  ptu-t,  and 
so  on ;  the  machine,  therefore,  will  soon  stop.  If  then  tbia  kind  of  ma* 
chine,  which  only  performs  its  own  continuous  motion,  is  impossible,  how 
could  any  mechanism  be  found  which  once  moved,  would  in  addition  per- 
form outside  work  without  renewal  of  power  1  That  ia  what  the  wise 
searchers  for  a"pei-petual  motion"  are  striving  fori  A  machine  in  con- 
tinuous motion  itself  would  be  too  iusignificant  for  them ;  it  must  be  an 
apparatus  that  would  work  incessantly  and  gratuitously,  which  need  be 
set  in  motion  but  once,  when  motion  and  work  would  continue  forever. 

As  in  the  foregoing,  it  has  been  demonstrated  from  theoretical  me- 
chanics that  a  "  perpetual  motion"  is  impossible,  and  as  this  baa  also 
been  confirmed  by  experience,  Helmboltz,  { L847 — he  was  not  then  as  yet 
acquainted  with  the  pertinent  works  of  Mayer  and  Ooldiog,  aud  only 
obtained  knowledge  of  that  of  Joule  towards  the  close  of  his  researches) — 
deduced  from  this  the  theory  of  the  "conservation  of  energy"  by  pre- 
senting the  qnestion:  "If  a  perpefuum  mobile  is  necessarily  impossible, 
what  are  then  the  relations  of  the  uatural  forces  to  one  auotherf  Helm- 
boltz points  out  that  if  the  assumption  of  the  impossibility  of  a  perpetuum 
mobile  is  combined  with  the  law  set  forth  by  Kewton  (1686),  "In  every 
action  of  a  force  a  aimUar  and  opposite  reaction  is  always  present,"  the 
doctriue  of  the  mechanical  equivalence  of  heat  results  therefrom.  Cold- 
ing  had  previously  (1843)  expressed  himself  by  reversing  the  almve  ia 
this  wise,  that  if  the  proposition  maintained  by  him  aa  to  the  indestructi- 
bility and  convertibility  of  natural  forces  were  Mse,  a  perpetuum  mobile 
would  be  possible.  Newton'a  proposition  of  the  equality  of  action  aud 
reaction  of  a  force  has  become  so  general  that  it  includes  Bernoulli's  be- 
fore-mentioned principle  of  virtual  velocities.  We  may  therefore  con- 
clude that  Sewton  had  approaeJicd  the  discovery  of  the  theory  of  the 
conservation  of  energy  even  earlier,  aud  from  a  more  general  standpoint 
than  Bernonlli. 

It  has  been  observed  that  the  term  "conservation  of  force"  has  in  the 
course  of  time  been  replaced  by  "conservation  of  energy."  Why  had 
the  term  "fi)ree"  to  give  place  to  "energy"}  The  answer  will  follow  if 
the  meaning  of  the  term  "force"  ia  precisely  defined,  and  if  the  effect 
or  the  capability  of  action  of  a  force — t.  e.  ita  "energy" — is  not  con- 
founded with  the  "force"  itself,  which  is  considered  as  the  cause  of  the 
eOiect  or  capability  of  action.  Force  is  the  appellation  for  every  cause 
which  overcomes  the  property  of  persistence  or  the  inertness  of  a  body, 
or  endeavors  to  overcome  it;  that  is,  every  cause  which  actually  prevails 
upon  a  resting  body  to  movo,  or  upou  a  moving  body  to  rest,  or  en- 
deavors to  do  so.  Every  force  which  acts  upon  a  body  emulates  &om 
some  other  body.  Force  is  never  one-aided  in  its  action,  but  in  the 
same  force  with  which  the  first  body  acts  apon  the  second  one  this  will 
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react  on  the  first.  This  is  the  previoasly  mentioned  principle  of  Newton 
on  the  ergnalit;  of  actioa  and  reaction;  so,  for  iostaoce,  a  atone  and  the 
earth  attract  each  other  with  eqaal  force ;  both  fall  tonBrds  each  other ; 
the  stone  being  a  small  mass  does  eo  visibly;  the  earth  being  of  great 
magnitude,  (therefore  moved  in  the  moat  minate  degree,)  does  so  invisi- 
bly; that  is,  the  motion  of  the  earth  toward  tlie  stone  is  not  sensible, 
as  it  is  of  a  noo-measarable  amount.  The  weight  on  a  table  exercises 
ttie  same  pressure  from  above  as  the  table  from  below.  A  spring  pressed 
by  the  hand  exercises  a  counter-pressure  in  an  equal  degree,  &c.  Forces 
then  are  not  self-existing,  bat  they  are  confined  to  matter,  and  manifest 
themselves  only  by  their  aetions. 

As  forces  are  neverobserved  as  such,  but  can  only  be  measured  by  their 
actions,  recently  the  question  has  repeiitedly  arisen  whether  the  term 
"force"  ought  not  to  be  entirely  bimished  from  natural  science.  By 
degrees  an  agreement  has  been  arrived  at  in  regard  to  this  matter,  so 
that  the  actions  of  forces,  which  manifest  themselves  either  as  pressure 
(tension)  or  as  motion,  are  adequately  termed  potential  or  kinetic  energy ; 
the  latter  term  is  susceptible  of  a  mathematical  expression.  What  form- 
erly was  called  pi-essure  or  elasticity  is  now  termed  potential  energy, 
while  the  moving  forces  of  old  are  now  counted  among  the  kinetic  ener- 
gies. The  term  "force"  ought  to  bo  avoided  in  every  case  where  its 
action  (work,  capability  of  action,  energy)  is  referred  to;  it  may  how- 
ever be  used  iu  all  those  cases  (ami  preserving  the  former  usage  of  lau- 
goage)  where  the  cause  of  an  effect,  e.  tj.  of  a  pressure  or  motion,  is  to 
be  indicated. 

On  reviewing  what  has  been  said  we  find  that  although  the  older  theo- 
retical mechanics  had  certainly  approached  very  near  the  proposition  of 
the  conservation  of  energy,  only  by  the  discovery  of  the  heat  equiva- 
lent and  of  the  transformation  of  energy  did  it  gain  a  precise  definition, 
as  also  a  highly  important  general  significance  and  a  universal  applica- 
tion. At  present,  analytical  mechanics  has  deduced  this  theorem  mathe- 
matically and  made  its  application  general. 

By  the  discovery  of  the  heat  equivalent,  the  theory  of  heat  had  to  re- 
linqaisli  the  hypothesis  of  a  "caloric,"  transmitted  by  warmer  bodies  to 
colder  ones,  which  the  latter  absorbed  for  the  purxmse  of  raising  their 
temperature,  and  it  had  to  turn  to  the  hypothesis,  according  to  which 
radiant  heat  had  its  cause  in  oscillating  cether  atoms,  and  absort)ed  heat 
in  the  effect  of  the  oscillation  of  the  molecules  of  bodies.  The  theories 
of  heat  and  of  optics  thereby  obtiviucd  a  common  basis,  namely  that  of 
the  oscillating  Eether  atoms.  In  optics  the  theory  of  emission,  accord- 
ing to  which  exceedingly  fine  elastic  and  irapondenible  light-atoms  were 
radiated  by  luminous  bodies  with  an  enormous  velocity,  was  discarded 
earlier  than  the  theory  of  caloric  emission  in  the  case  of  heat;  the  cause  of 
this  was  a  series  of  phenomena  which  could  no  longer  be  explained  by 
the  emission  hypothesis,  but  only  by  the  transverse  oscillations  of  that 
extremely  rare  and  highly  elastic  medium  which  we  have  termed  tether. 

Let  us  examine  in  what  manner  the  wave  or  undulatory  theory  ex- 
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plaiDS  the  fnndamental  phenomena  of  the  radiation  of  light  and  heat 
The  ultimate  particles  of  an  incaQdeacent  metal  or  the  flame  of  a  lamp 
or  any  similar  source  of  heat  and  light  execute  extremely  rapid  oacillo- 
tioDB,  vhose  kinetic  energy  is  imparted  to  the  atoms  of  the  surrounding 
lether  in  a  similar  manner  to  that  effected  by  resounding  bodies  on 
the  snrrounding  air.  Jnst  as  the  latter  vibrates  and  transmits  tones, 
so  also  does  the  oscillating  eether  transmit  light  While  however  in 
the  transmission  of  sound  through  the  air  the  [tarticles  of  the  latter 
vihrate  in  the  direction  of  the  sound  raya,  it  is  most  probable,  in 
accordance  with  certain  phenomena,  that  in  the  transmission  of  light  the 
oscillations  of  the  lether  atoms  take  place  in  a  direction  perpendicular 
to  the  rays  of  light  The  hypothesis  is  that  the  elasticity  of  the  «ther 
permits  the  displacement  iu  a  lateral  direction  to  the  rays  much  more 
easily  than  in  their  direction,  or  longitudinally. 

Colorless  light,  as  we  knon',  may  be  reduced  to  the  primary  colors  ot 
the  rainbow  by  means  of  a  glass  prism.  These  varioosly  colored  compo- 
nents of  the  colorless  light  are  virtually  the  sfune  in  regard  to  it,  that  the 
different  low  and  high  tones  are  with  reference  to  sound,  and  they  are 
transmitted  by  the  eether  in  a  manner  similar  to  that  of  the  propagatioft 
of  the  several  tones  of  sound  by  the  air.  Mathematical  optics  teachra 
that  the  difference  in  optical  tones— t.  e.  the  ditference  in  tbe  spectral 
tints — like  tbe  difference  in  acoustic  tones,  is  owing  to  the  unequal  length 
of  the  oscillating  fether  waves,  or  to  the  unequal  number  of  oscillations 
of  the  constituent  atoms.  In  the  different  length  of  the  waves  of  the 
various  spectral  colors  we  see  why  the  variously  colored  component  ray* 
of  the  colorless  light  are,  by  refraction,  diverted  from  each  other  and 
scattered  in  a  spectrum  in  a  fian-like  shape. 

Tbe  more  rapidly  tbe  tether  atoms  oscillate,  or  tbe  shorter  the  wave, 
the  nearor  to  the  violet-colored  limit  of  the  spectnun  will  the  correspond- 
ing tint  be  located.  The  longest  tether  waves  are  on  the  red,  the  short- 
est on  the  violet-colored  end  of  the  spectrum ;  between  the  two  occur  tbe 
tether  waves  of  medium  length.  The  rays  of  the  spectrum  produce  three 
binds  of  effects,  by  meaus  of  their  kinetic  energy,  accordingly  as  they 
fall  on  different  bodies.  In  the  region  of  the  red  rays  and  in  the  invisi- 
ble space  beyond  them  a  heating  of  boilies  placed  there  predominates ; 
therefore  an  increase  of  the  molecular  energy  takes  place ;  the  rays  from 
red  to  violet  (among  them  the  yellow  ones,  particularly)  act  princifrally 
on  I  he  nerve  ends  of  the  retina  of  the  eye  and  excite  the  optic  sensibility ; 
the  blue  ones— the  violet  ones,  particularly,  and  the  invisible  rays  beyond 
the  violet— pTO<l nee  chemical  changes  as  the  shorter  waves  of  the  oscil- 
lating ffitber  pass  over  to  the  (ether  between  the  atoms  of  a  molecule, 
aud  thereby  cause  separations  as  well  as  a  different  grouping  of  tbe 
atoms  into  new  molecules,  dissimilar  to  those  previously  existing.* 

•  [TUe  leaearcbM  of  the  elder  Draper  teud  to  discredit  entirely  tha  gcoeiklly 
received  view  here  statod,  that  tbe  caloriHc,  optical,  aod  aotioio  effecta  of  the  aobw 
tadiatioD  occupy  difienat  pocdtious  iu  the  apeotmrn,  or  have  different  nfhiagibUitiB*. 
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Although  the  different  rays  of  the  8i>ectrnin,  according  to  their  poai- 
tioD  in  the  latter,  prodnce  predominsotly  thermal,  optical,  or  chemical 
effet^,  it  can  be  abown  that  the  difference  in  the  effects  ia  not  oaoeed 
by  an  essential  difference  of  the  rays,  bat  rather  by  the  different  mate- 
rial condition  of  the  bodies  on  which  the  rays  act.  There  is  only  one 
kind  of  radiation,  which  however  according  to  the  nninber  of  oscilla- 
tions of  the  EBther-atoms  and  the  difference  of  the  irradiated  matter, 
manifests  itself  in  varions  ways  in  the  effect.  Heat,  light,  and  chem- 
ically acting  rays  are  in  essence  identical,  and  they  become  only  distin- 
gnisbable  when  the  kineticenergy  of  tbeir  tether  oscillations  is  transmit- 
ted to  the  material  particles  of  a  suitably  disposed  body.  For  instance, 
every  ray  of  light  is  also  a  ray  of  heat ;  bnt  the  so-called  obscure  rays 
of  beat  and  rays  of  light  differ  only  in  the  nnmber  of  their  oscillations ; 
otherwise  they  are  quite  the  same.  The  rays  of  light  alone  are  able  to 
excite  the  ends  of  the  optical  nerves  to  optical  action,  while  the  visible 
as  well  as  the  invisible  (so-called  obscure)  heat  rays  cause  an  increase 
of  temperature  in  those  substances  by  whitdi  they  are  absorbed. 

In  order  that  rays  may  act  npon  a  body  which  they  strike,  it  is  indis- 
pensable that  they  shonld  be  absorbed,  The  absoiption  of  heat,  light, 
or  chemical  rays  is  a  transmission  of  kinetio  energy  from  the  oscillating 
ether  atoms  to  the  molecules,  and,  in  chemical  effects,  to  the  atoms  of 
matter.  Although  the  equivalent  of  a  given  quantity  of  light  has  not 
yet  been  determined,  it  is  certain  that  through  the  absorption  of  light 
rays,  substances  become  heated,  and  the  chemical  action  of  the  light 
rays  augments  precisely  as  the  absorption  of  the  latter ;  the  law  of  the 
conservation  of  energy  finds  its  opplication  in  this,  though  the  quanti- 
tive  proof  is  wanting  as  yet. 

The  wave,  or  nndulatory  theory  of  light,  explains  the  phenomena  in 
a  very  simple  manner,  as  we  demonstrated  in  the  example  of  the  spec- 
trum ;  it  reduces  the  radiation  of  light  and  heat  to  a  common  principle. 
The  theory  of  the  emission  of  luminous  matter  had  to  assume  as  many 
variously  colored  luminous  atoms  as  the  innumerable  colored  rays  in 
This  eminent  phyBiclat  has  ctrtainlj  proved  that  the  accepted  generalization  is  at 
least  fallacioas,  and  ba«ed  on  insnfflcient  data.  From  the  eowmoas  distortion 
neceauTily  incident  to  every  rt/raclion  Hpectnim,  (as  shotm  by  refersDce  Xa  an 
arithmetical  icale  of  wave-lengtha,  or  bj  tbu  simpler  expedient  of  comparison  with 
a  diffracliiM  gpectmrn,]  Dr.  Draper  has  pointed  out  tliat  computing  from  the  arith- 
metical center  of  the  spectrum, — the  point  of  ma^mum  illamiuation  in  the  yellow 
hand — (near  the  sodium  line  D),  the  lower  side  of  the  scale  1b  compressed  into  abont 
half  itajost  extent,  while  the  upper  ude  is  expanded  to  about  double  Its  proper  range. 
(Am.  Jour.  Sd.  Sept.  1872,  voL  It,  pp.  lUl-17i>.)  And  as  this  distortioD  goea  on  rap- 
idly increasiug&om  the  mean  portion,  the  extra  optical  lays  are  many  times  condensed 
beyond  the  red  extremity,  and  many  limes  dilated  beyond  the  violet  extremity.  Ac- 
coidingly  the  ''heat-carve,"  familiarly  exhibited  by  popular  writers  and  lecturers,  la 
simply  itn  egregions  "anamorphosis."  Secondly,  Dr.  Draper  has  shown  that  the 
actinic  or  chemical  energies  of  the  soUr  ray  are  distribnted  tbronghont  tba  spectrom 
(visible  and  invisible),  provided  that  the  observer's  attention  ta  not  confined  (as  osual) 
to  the  decompositions  of  nicer  salu.  ^dm.  Jour.  Sti.  Jan.  and  Feb.,  1673,  vol.  t.  pp. 
25-38;  and  pp.  91-a8.)— JM.] 
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ezutenw,  vhkb  wtn  bcfiervd  to  tumUm  ia  tte  iiJhi'liM  nr  m  s  od- 
oriM*  ntwtaaee.  Besides  Ujis.  a  penlixr  olctY  kid  s»  W  Mnsed. 
The  abntptioi  oT  l:;bt  cnild  be  cooiidend  <»dr  at  a  si_  c<  tke  ca- 
lorie rth  -baaaeoi  br  rtid.  lie  lbn»<r  IM  to  oiieKiJ  ,,,,p,rty, 
naoeir,  iti  Oiimiiiuin'  power.    Tbii.  saaf  [In  ,(  s^,  ,„u 

not  be  eipUiiied  by  tiK- tbeoty  of  the  e«i«sio.  rf  B^t.  rren  rtk  tie 
"MUnce  of  oer  uiiliarr  b>i»tbeaes.  How  etenlr  lees  lie  ndala- 
toiT  tbeoiT  enAiiii,  not  only  all  tbe  K^t  rb(ni»..i  bu  >1«  tine  of 
b<a«a»debeo.ieaIlya«uigradiitKio:  By  tbe  a|>|«eaaiai  <f  tbe  |»o|v 
ontioa  relatire  to  tiie  eoiueTratioa  ofener^,  tbe  tnatfismazioa  of  one 
lund  of  ray  into  another,  a«  weU  a«  the  ihnepiioa  ci  ii«.  is  ensily 
oompteliefHled. 

By  applying  the  nndnlatorj  theory  to  both  heu  and  liflt.  a  cosBon 
ba«i»  ha.  been  gained  for  them;  theray.of  bealandlisitareeieniden- 
tieaL  The  lindnlatory  theory  of  the  sther  being  famd  anoding  to 
the  demonMiated  nndnlalory  theory  of  aeooaies,  it  sbon  bj  analogy, 
aa  inihcated  above,  what  the  conception  of  the  tnnsndsna  of  tineBc 
energy  in  aconsti™  ii  Pint,  ui  relation  to  the  oHing  forth  of  tcoes, 
the  mechanical  work  of  bowing  or  Mriking  the  reaoonding  insan- 
ment  u  changed  into  the  kinetic  energy  of  the  vibrating  moiioa  of 
molecotoi.  Ftomthei««onndingbody  the  kinetic  eneijj  passes  over 
to  the  KHind  transmitter  in  form  of  progressing  longitudinal  wares,  and 
from  the  Mond  transmitter  by  means  of  the  ribratorr  parts  of  the  ear 
to  the  eitieme  ends  of  the  anditory  nerves,  whereby  finally  the  per- 
ception of  loond  is  prodnced.  If  the  soond  waves  however  strike 
accordant  bodies,  the  latter  get  into  resonance  in  conseqnenc«  of  the 
transmission  of  kinclic  energy.  In  optics  a  similar  calling  forth  of 
tones  or  colon  in  snitably  constitoted  bodies  by  colored  ravs  falling 
nponthemisknownitheaephcnomenaare  caUed  finoiescence  and  phos- 
phorescence. 

We  have  observed  that  the  theories  of  beat  Ught  and  sonnd  have  been 
loilnced  to  one  of  nndnlatlon.  And  since  the  latter  is  dednced  torn 
inathematical  mecbanta,  these  theories  have  theor<rtical  mechanics  as 
their  basis,  and,  above  all,  the  fnndameutal  principle  of  the  conservation 
mr  energy.  The  many  ivlations  existing  between  electrical,  opHcal,  and 
tbennal  phenomena,  continnally  more  and  more  discovered  and  displaved 
since  the  wider  development  of  the  mechanical  theory  of  beat,  are  natnr- 
ally  calcnUted  to  aronae  the  efforts  of  natural  phUosophers  to  eiplain  the 
fundamental  phenomena  of  electricity  also  from  some  motion  of  material 
molecnles  or  tether  atoms,  the  many  counter  actions  between  the  ther- 
mal, optical,  and  electrical  phenomena  having  tendered  nntenable  the 
hyiwtbesia  of  electric  fluids,  or  electric  sabstances. 

L'p  to  the  piesent  timetherehavebeentwo  leading  hypotheses  by  which 
the  theory  of  electric  phenomena  was  to  be  connected  with  the  ajther 
theory  ofopUcaandheat.  Oneoftbese  hypotheses  ma  inlains  that  there 
are  opposite  rotatory  motions  of  the  material  molecnles  or  »ther  atoms 

'  Coogic 


PRESENT  FUNDAMENTAL  CONCEPTIONS   OF  PHYSICS.        fill 

imparted  to  them  ib  the  production  of  the  two  kinds  of  electricity.  Ttie 
other  assnmes  that  the  electric  condition  of  a  body  is  caused  by  a  dis- 
turbed accumnlatiou  of  freely  aotiag  sether.  Id  acconlance  with  the 
latter  view  every  DOD-electric  body  would  contain  lether  to  a  certain 
amount.  By  the  exciting  of  electricity  (through  friction,  for  example), 
tiie  equilibrium  of  the  tether  atoms  and  the  ultimate  particles  of  bodies 
would  he  disturbed,  and  by  reason  of  this  a  Bowing  over  of  the  disen- 
gaged ffither  from  one  body  to  another  would  take  place;  accordingly  one  . 
body  would  have  a,plu3,  the  other  a  corresponding  minus  of  thj  disen- 
gaged eether;  one  body  then  shows  positive,  the  other  negative  elec- 
trici^.  Ilndeavors  have  been  made  to  explain  the  electric  current  on 
this  ground.  As  yet  neither  the  one  nor  the  other  representation  has 
succeeded  in  explaining  all  the  fundamental  phenomena  in  electricity, 
although  those  observed  up  to  the  present  time  generally  accord  better 
with  the  latter  than  the  former. 

Althongh  the  hypotheses  which  aim  at  the  ultimate  attainment  of  a 
common  basis  for  the  theories  of  light,  heat,  and  electricity  have  not 
satisfied  the  test  in  their  detailed  application,  still  the  principle  of  the 
conservation  of  energy  in  its  application  to  the  theory  of  electricity  has 
been  found  true.  As  every  magnet  may  be  considered  the  aggregate  of 
all  its  molecules,  sorronuded  by  electric  currents,  if  the  general  electric 
phenomena  have  been  reduced  to  the  theory  of  the  conservation  of  en- 
ergy, this  reduction  is,  in  principle,  valid  as  to  the  primary  magnetic  phe- 
nomena. 

As  to  fi-ictional  electricity  an  expenditure  of  work  by  fViction  is  re- 
qnired  in  the  separation  of  positive  and  negative  electricity.  The  ex- 
pended kinetic  energy  manifests  itself  on  the  rubbed  bodies  as  the 
potential  energy  of  the  separated  electricities  in  this  wise,  the  two 
bodies  which  received  the  separated  electricities  strive  to  approach  each 
other.  If  this  approach  really  talies  place  in  easily  moved  bodies,  as  for 
example  in  the  motion  of  swiuging  electroscopes  of  opposite  electricities, 
it  finally  reappears  as  kinetic  energy'  as  manifested  in  the  visible  approach 
of  the  easily  moved  electric  carriers.  The  electric  discharge  in  shape  of  a 
spark,  as  also  of  heat,  to  which  the  electricity  has  been  changed,  shows 
the  passage  and  conversion  from  potential  to  kinetic  energy. 

By  means  of  electric  machines  mechanical  energy  is  transformed  to 
the  iwtential  energies  of  positive  and  negative  electricity.  If  the  elec- 
trically charged  [wsitive  and  negative  conductors  of  an  electric  machine 
are  connected  hy  a  wire,  the  result  is  an  electric  current  with  which 
mechanical,  thermal,  magnetic,  chemical,  and  physiological  effects  may 
be  pro<lucc«l,  with  which  therefore  a  transformation  of  energies  may  be 
efiectwl. 

The  electric  current  also  which  emanates  from  galvanic  batteries  pro- 
duces such  transformations,  in  most  cases  to  a  higher  degree  than  the 
ftictionni  electric  cnrrcnt.  If  a  given  quantity  of  zinc  is  dissolved  iu 
diluted  sulphuric  acid,  which  chemically  is  equivalent  to  its  oxidation 
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or  slow  combustion,  a  defioite  amoont  of  beat  is  generated  in  the  fluid 
by  tbis  combnstioD.  Cut  if  au  eqaal  quantity  of  zinc  is  dissolved  in 
tbe  diluted  sulpburic  acid  of  a  galvaoic  element,  whicb  is  closed  by  an 
iron  wire  (wbich  offers  coosiderable  resistance  to  electric  conduction,) 
the  amount  of  heat  in  the  galvanic  element  decreases  as  compared  to 
that  of  the  same  quantity  of  oxidized  zinc,  and  is  manifested  instead 
ia  the  resisting  connecting  wire,  so  that  this  thin  wire  appears  as  the 
,  bearer  of  a  certain  amount  of  beat  or  of  the  correaponding  kinetic  en- 
ergy. The  heat  generated  throughout  the  current  conductor  and  anf;- 
mented  by  the  internal  work  is  equal  to  that  which  disappears  from 
the  galvanic  cell  when  the  latter  is  closetl  with  the  resisting  UK>u-w1re. 
If  this  experiment  is  modified  so  as  to  put  the  poles  of  the  galvanic 
battery  in  metallic  conuection  with  copper  wires  (which  latter  offer  a 
comparatively  small  conducting  resistance),  and  if  then  the  ends  of 
these  wires  are  united  by  a  thin  iron  wire  or  charcoal  points,  a  great 
part  of  the  heat  of  oxidation  produced  in  tbe  battery  may  be  con- 
veyed to  long  distances  in  tbe  form  of  tbe  electric  glow  and  light.  In 
this  process  chemical  energy  is  transformed  into  that  of  heat,  electricity, 
and  again  of  beat  in  accordance  with  the  law  of  the  correlation  of  energy. 

If  we  analyze  water  by  means  of  the  electric  current  of  a  voltaic 
battery,  the  quantities  of  hydrogen  and  oxygen  thereby  obtained  possess 
through  their  chemical  attraction  (chemical  relation  or  affinity)  that 
potential  energy,  which  disappeared  as  the  kinetic  euergy  of  heat  from 
the  battery  and  manifested  itself  in  tbe  closing  wire  as  the  kinetic 
energy  of  the  electric  current  Through  the  electrolysis  of  the  water 
the  electric  current  must  be  wenkene<l  by  the  amount  required  in  tbe 
work  performeil  in  tbe  separation  of  the  atoms  of  the  water  molecules. 
If  the  mixture  of  inflammable  gas  obtained  in  tbe  electrolysis  of 'the 
water  is  set  on  Are,  there  arises  from  tbe  explosion,  light,  heat,  and 
sound;  that  is  three  kinds  of  kinetic  energy.  If  all  the  losses  in  these 
processes  could  be  taken  into  account,  the  total  of  all  these  energies 
would  be  equal  to  that  bent  energy  which,  during  the  electrolysis,  was 
produced  in  the  battery  in  tbe  dissolution  of  the  zinc. 

In  the  generation  of  magnetism  in  an  electro-magnet  some  of  tbe 
kinetic  energy  of  the  electric  current  is  expended,  hence  a  periodical 
weakening  of  the  current  takes  jilace  at  the  moment  of  tbe  magnetiza- 
tion; no  energy  is  however  required  for  the  retention  of  the  previously 
deve)oi)ed  magnetism,  because  no  work  is  require<l  for  tbe  existing  state 
of  equilibrium  in  tbe  electro- magnet,  for  where  no  mechanical  work  is 
performed  no  loss  of  the  current  can  take  place.  In  electro-magnetic 
motors,  where  the  electro-magnet  has  to  be  constantly  rei>ro4liicci1, 
there  is  then  a  constantly  reneweil  expenditure  of  tbo  energj-  of  the 
electric  current  taking  place.  In  tbis  case  there  is  au  indirect  tniiis- 
formation  of  tbe  heat  which  is  produced  by  the  zinc  cousnnu^l  in  tlio 
battery.    Tbis  heat  is  transformed  into  the  electric  current,  mnguetism, 
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and  lastly  into  mechanical  motioD,  whicli  may  be  employed  in  tbe  per> 
forming  of  mechanical  work. 

For  every  amount  of  worli  done  by  tlie  electric  current  an  equivalent 
of  the  energy  of  the  current,  or  of  the  combustion  heat  of  the  oxidizing 
sine  in  the  batr«ry,  is  consumed  or  rather  trausformed.  We  have  seen 
that  iu  the  steam-enpne  a  part  of  the  heat  of  the  steam  is  turned  into 
mechanical  vrork,  aud  that  after  the  work  is  accomplished  this  amount 
of  heat  is  wanting  in  the  steam  that  has  been  at  work.  In  steara- 
eogines,  and  in  fact  in  all  caloric  or  thermo-dynamic  machines,  a  pro- 
portionate qnantity  of  the  heat,  stored  up  in  the  form  of  vapors  and 
gases,  mast  seemingly  disappear  for  every  mechanical  work  done  by 
such  machiue.  Heat  is  only  then  turned  into  work  if  it  passes  from  a 
warmer  to  a  colder  body;  in  this  respect  it  resembles  the  flow  of  water 
(as  Sadi  Caruot  ingeniously  remarked  as  early  as  1S34),  which  only  then 
can  move  mills  aud  perform  other  work  when  it  is  able  to  descend  &oni  a 
higher  to  a  lower  level.  This  figurative  conception,  however,  led  Caruot 
to  the  false  conclusion  that  in  this  sinking  of  heat  from  the  higher  to 
the  lower  tempered  body  no  heat  was  lost.  Ultimately  Clausins  cor- 
rectod  Gamot's  proposition  of  the  performance  of  work  by  the  falling 
of  temperature  (18j0),  by  clianging  the  closing  part  of  Camot's  propo- 
sition of  the  retention  of  heat  to  the  exact  ojiposite,  that  is,  be  concluded 
that  there  is  an  apparent  loss  of  a  proportionate  amount  of  heat  as  such 
for  every  nnit  of  work  done,  on  account  of  its  transformation  into 
work.  Glausius  demonstrated  furthermore,  in  agreement  with  Caruot 
that  in  any  thermo-dynamic  machine  It  was  to  be  presumed  that  the 
work  performed  depended  iu  each  case  on  the  amount  of  transmitted 
heat,  and  not  on  the  material  composition  of  the  vehicle  of  heat,  aa  for 
example,  whether  &om  steam  or  heated  gas. 

A  steam  or  gas  machine  can  only  then  perform  work  when  the  heat- 
bearing  medium  is  cooled  off  on  one  side  of  the  piston  aud  a  part  of  the 
beat  is  converted  into  work.* 

In  every  thermo-dynamic  machine  a  warmer  body  (the  fire)  transmits 
a  certain  amotmtof  heat  to  the  heat  bearer  (vapors  or  gases).  The  lat> 
ter  effects  the  transformation  of  the  smaller  portion  of  the  received  heat 
into  mechanical  work,  while  the  supplementary,  larger  portion,  is  carried 
over  to  the  colder  body.    Thermo-dynamic  machines  unavoidably,  aud 

'[TbUptuaoge  correctly  recogDlzesthewell-est&liliBliedfaot  that  heat  in  lost  (ordo- 
Btroyed)  in  being  trftDsformed  into  "  nork.^  Wheaeverii  pemuuient  molecular  ctiaDge 
ia  effected  citber  b;  heat  or  by  tmpBot,  leu  beat  remaina  than  when  no  sDch  work  la 
effeat«d.  The  falling  atone  (to  nse  the  leotnrer's  early  illnatration)  is  less  heated  by 
oollision  if  broken  than  if  nut  broken  by  the  altock, — a  ponioQ  of  the  kinetic  energy 
in  this  case  being  expended  in  overcoming  the  tenacity  of  oohedoa.  Any  bypotbeaiti 
of  the  conservation  of  moljon  (as  such)  no nid  necessarily  lead  na  to  the  incongruity  of 
•oneeiving  the  rolled  iron  or  the  crushed  ore  as  having  an  extra  amonntof  "latent" 
heat  elOTod  up  within  its  moleculaa;  or  oonvoTBoly  of  conceiving  light  as ''latent"  in 
the  gas-holdoi^  the  oil-caD,  or  the  Inctfec  match ;  or  souad  as  "  latent"  In  the  organ- 
beUows,  the  violinist's  elbow,  or  the  grain  of  gunpowder. — £d.] 
8.  Mis.  54 da 
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eootxaij  to  the  daapt  of  their  inTtators,  heat  Arir  tmnvmiSnip.  aad 
It  u  odI;  by  tn^Hn^  >  riitoe  of  neeessit}-  thil  Uiis  «xii  te  tsntfid  u  the 
beet  advantage.  The  beat  expended  in  this  inrohmxaiT  keadsg  fn- 
eem,  added  to  that  expraded  in  ai<efal  mecfaaokal  Tc«i_  ^ves  iht  tMal  of 
heat  whidi  the  medJoiD  {vapors  or  gases]  bad  leeeined  fitiB  tke  k^ghtr  tzH- 
peratnre  of  the  beat  sooree.  If  the  wort  perfbraed  be  HCBsand  aad  a 
earefal  calcnlattoo  of  all  the  iimaa  of  beat  made,  it  &Do«t  that  the 
TOTk  done  bj  the  macfatoe  is  the  exact  eqoivdent  cf  Ae  ai^uusiul^  [or 
rather  actoaUy ]  lost  amoaot  al  heat.* 

It  is  not  only  in  thermo-dynaniic  madunes,  but  ia  alt  catmrmm  ai 
beat  into  work  (as  both  inactice  and  theory  teach  iis\  that  it  maj  be 
did  that  bat  a  saiall  part  of  the  "deweoding ''  beat,  that  is  heat  pMS- 
ing  from  the  vanwr  to  the  colder  body,  can  be  transformed  iato  ascfid 
work,  tot  the  greater  portioD  of  the  heat  passes  directly  as  oaeh  to  tbe 
eoldiM'  body.  Claiuias  has  faovever  detooostrated  (IS30>  that  kmfc 
can  only  pass  over  or  "  aacend  "  from  a  colder  to  a  waimet  body  when 
lor  tbe  raining  of  the  tomperatore,  voit  is  expemded.  This  propositiasi 
has  the  lesnlt  that  tbe  last  hope  of  tbe  ^itbnsiasts  for  a  "pespetoal 
motion  "  is  entombed.  Tbeir  hope  was  based  on  the  poeabiSty  'that 
tbe  heat,  which  is  produced  in  machines  by  impedimnits  of  motioQ — fiie- 
Uon,  shocks,  resistance  of  the  medinm — might  be  leconv^ted  into  vmk, 
and  at  least  a  mechanism  migbt  be  constrncted  whit:h  woold  be  pana- 
nently  automatic  In  thiit,  one  thing  vas  forgotten,  that  beat  can  never 
be  entirely  converted  into  work,  but  that  on  the  cmtraiy  only  tbe 
smaller  portion  of  tbe  higher  temperature  from  the  aoorce  <tf  heat  can 
be  thus  transformed,  and  that  the  greater  put  of  it  in  passng  to  bodies 
of  lover  temperature  must  ever  remain  as  heat.  The  ferfetitmm  wtobitm 
therefore  remains  impossible. 

By  means  of  tbo  theory  of  the  cooservatioD  of  energy  the  impossi- 
bility of  a  perpetual  motion  has  been  flnaDy  proved :  for  what  is  the 
result  of  that  theory  I  Work  can  only  be  performed  by  an  energy  em- 
ployed for  the  pnrposo ;  if  the  latter  is  exhausted  or  transformed  it  can 
perform  no  farther  work.  It  can  no  longer  be  assumed  that  perhaps 
by  means  of  tbe  thermal,  electrical,  or  magnetic  forces  the  constmction 

*  Clmulu  ha*  taggeabed  th«  emplajment  of  the  t«nu  trgem  to  esprew  tho  nuDMiical 
Tkloe  of  the  work-niiit  when  meaanred  b7  the  fae&t-atiit.  And  he  farther  propoeea  an 
a4]^ctlv'«  fonn  of  thia  word  {ergoMied)  as  a  BObatitate  for  tbe  maniiMtl;  inaoeiiTata 
term  "  latent "  irhen  applied  to  heat.  As  he  well  remarks :  "  This  Dsnia  origioated 
when  II  waa  ttaoaght  that  the  heat  which  can  no  longer  be  dete<;t«d  by  our  mdscm 
(when  a  body  flues  or  eraporatei)  still  exists  in  the  body  in  a  pecaliar  concealed  con- 
dition. Aocordlog  to  tbe  mechanical  theory  of  beat,  this  notion  is  no  longer  tenablo. 
All  heat  aotoally  pT«sent  in  a  l>ody  is  lenMU  beat :  (he  heat  which  disappears  dur- 
ing fusion  or  eraporation  Is  converted  into  work,  and  oonseqncsitly  exists  no  longer  aa 
hout.  I  propose,  tbereforo,  in  place  of  Uttent  heat  to  sabstitnte  the  tetm  trjoniiei  tssf." 
{The  Meehankol  Thtoty  of  Beat.  Edited  by  Prof.  T.  A.  Hint.  Svo.  London.  1807. 
Sixth  Uemoir.  Appendix  A.  pp.  353,255.)  This  collection  of  memoirs,  by  Prol  R. 
Claoslus,  originally  appeared  in  PoggendortiCa  Jsiurin,  and  they  wer«  translated  from 
the  Oennan  for  tbe  L.  £.  D.  Pbilosophioal  Magaiine,  by  Prot  J.  Tyndall  and  otbera. 
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of  a  perpetual  motion  might  be  possible,  because  it  Is  koown  tbat  all 
euergies,  be  tlieir  names  what  they  may,  can  only  be  conTerted  into 
work  1q  equivaleot  amounts  and  that  the  reconversiou  of  heat  into  work 
is  only  partially  possible. 

Through  resistances  t»  motion  a  portion  of  the  kinetic  energy  is  al- 
ways transformed  into  heat ;  if  such  resistance  should  exist  in  free  space 
the  energy  resulting  from  gravitation  would  in  part  be  converted  into 
heat  Laplace  (1799-1835)  assumed  an  absolutely  void  universe  for  the 
endless  duration  of  the  planetary  system;  according  to  the  present 
condition  of  science,  we  are  obliged  to  assume  (on  account  of  the  radia- 
tion of  light  and  heat)  that  the  universe  is  filled  with  an  imponderable, 
exceedingly  rare,  and  extraordinarily  elastic  substance,  termed  (ether. 

The  tenuity  of  this  assumed  tether  is  so  great  that  as  yet  the  result 
of  its  resistance  as  manifested  iu  retardation  has  been  perceptible  only 
in  the  coarse  of  Encke's  comet,  but  ih  no  other  celestial  body.  What 
would  be  the  effects  of  a  medium  which  would  retard  the  motion  of  the 
celestial  bodies  1  Firsl^  instead  of  the  lost  kinetic  energy  there  would 
be  heat ;  then,  the  attraction  of  the  central  body  being  supposed  to  be 
animpaired,  the  tangential  motion  of  the  planetary  bodies  would  be 
diminished  through  the  reaistauce  of  the  medium;  the  effect  of  the  at- 
tractive force  of  the  sun  would  be  manifested  in  a  greater  degree,  i.  e., 
these  celestial  bodies  would  disclose  the  existence  of  a  resisting  medium 
by  their  contracting  orbits  and  an  increased  velocity.  This  seems  to 
be  really  so  in  the  case  of  Encke's  comet,  according  to  recent  observa- 
tions ;  and  the  fiual  fate  of  this  comet  may  be  its  precipitation  into  the 
sun.* 

J.  B.  Mayer  (1843)  assumed  such  a  precipitation  of  innumerable  bodies 
(asteroids),  in  order  to  explain  whence  the  sun  obtained  the  supply 
of  heat  which  it  is  constantly  radiating.  In  such  a  precipitation  of 
asteroids  into  the  sun  the  energy  of  the  mechanical  motion  would  be 
transformed  into  the  energy  of  beat  of  sufficient  intensity  to  account  for 
the  unimpaired  conservation  of  the  sun's  heat.  Helmboltz  explains  the 
supply  of  the  sun's  radiation  differently,  in  calculating  that  a  continu- 
ous condensation  of  the  sun,  whose  origiu  was  a  cosmic  nebula,  would 
preserve  its  heat  for  an  incalculablo  period  of  time. 

As  with  the  heat  of  the  sun,  so  the  internal  heat  of  the  earth  is  ex- 
ptiuned  by  J.  B.  Mayer,  by  the  precipitating  of  smaller  bodies  npon 
each  other;  by  Holmholtz,  by  the  condensation  of  the  earth  &om  an 
originally  cosmic  nebula,  both  basing  thefr  respective  calcuUtiona  upon 
the  mechanical  equivalent  of  heat.  The  result  of  such  calculations 
teaches  tbat  on  the  basis  of  the  above  hypotheses  incomparably  bigber 
degrees  and  greater  amounts  of  heat  come  into  action  than  &om  any 
known  combustion  or  chemical  combination,  and  that  consequently  in 
regard  to  the  sun,  on  the  assumptrion  of  the  above  hypotheses,  the  heat 

*  [That  the  observed  ftooeleraUon  of  Encke's  oomet  1b  ivally  dne  to  an  tfthaial  iMitt> 
knee  (u  ia  ao  conunoiily  aammed),  appears  to  be  oxtremolf  improbable.— £il.]      t  , 
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and  light  phenomena  must  have  a  mncfa  more  intense  character  than 
conid  be  derived  from  any  assumed  combustions  and  chemical  pro- 
cesses, so  that  the  spectral  phenomena  of  the  son  are  in  nowise  contra- 
dictory, but  rather  in  accordance  with  the  above  snppositions. 

Although  the  heat  produced  by  combastion  and  chemical  combina- 
tions is  by  no  means  safBcient  to  explain  the  retention  of  the  sun's  heat 
(at  least  not  according  to  terrestrial  data  and  knowledge),  these  sources 
are  yet  sufficiently  striking  and  important  to  us,  so  that  we  are  indnced 
to  search  for  their  primary  cause;  and  this  all  the  more,  as  the  heat 
fVom  combustion  is  to  us  in  many  cases  indisiiensable.  If  a  body  falls  by 
reason  of  gravity,  and  its  course  downward  is  suddenly  arrested,  the 
visible  kinetic  energy  is  changed  to  molecular  motion  or  beat;  in  a  sim- 
ilar manner  we  suppose  that  the  atoms  of  snbstances,  acting  upon  each 
other  in  non-measurable  proximity  and  under  favorable  conditions,  pre- 
cipitate themselves  with  violence  upon  each  other,  by  virtue  of  their 
chemical  attraction  or  relation,  and  so  form  the  molecules  of  a  new  com- 
position, wherein,  by  the  violent  shock,  the  suddenly  arrested  motion 
is  converted  into  the  molecular  motion  termed  heat.  Just  as  the  lifting 
of  a  stone  for  the  purpose  of  separati  ng  it  from  the  ground  requires  work, 
which  it  returns  in  an  equal  measure  in  its  downfall,  and  which  finally 
turns  into  molecular  motion  or  heat,  so  we  require  also  energy,  or  in 
many  cases  even  heat  itself,  in  the  dissolution  of  chemical  combinations. 
Chemically  separated  substances  may  be  compared  to  lifted  weights  or 
tightened  springs ;  in  short,  they  possess  potential  energy,  which  in  the 
ehemical  combination  is  again  converted  into  kinetic  energy,  mostly  heat. 
This  appears  most  strikingly  in  the  chemical  combination  of  snbstances 
with  oxygen,  A-om  which  result  the  phenomena  of  light  and  heat,  and 
which  is  called  combustion ;  and  from  the  heat  thereby  generated  heat 
was  first  measured.  In  all  oxidations  and,  speaking  more  generally,  in 
every  chemical  combination,  whether  produced  directly  or  indirectly,  at 
one  time  or  at  difTerent  periods,  an  equally  large  amount  of  heat  is  al- 
ways produced  for  this  combination.  If,  for  instance,  a  weight-nnit  of 
coal  were  first  converted  into  carbonic  oxide  and  this  into  carbonic  acid, 
jnst  as  mnch  heat  will  have  been  developed  in  the  end  as  if  the  coal  hod 
been  converted  into  carbonic  acid  directly. 

The  oxidizable  components  of  th^  blood  in  human  and  animal  bodies 
safFer  a  slow  and  gradual  oxidation,  whereby  the  human  and  animal 
vital  heat  is  produced.  As  the  products  of  oxidation  of  the  living 
animal  body  are  thrown  off  by  respiration  (carbonic  acid,  water,  and 
nitrogen),  by  perspiration  (water,  carbonic  acid,  and  various  combina- 
tions], and  in  other  ways,  a  compensation  for  these  oxidized  substances 
becomes  necessary.  This  compensation  is  secured  by  means  of  food, 
which  is  always  taken  fl-om  either  the  animal  or  vegetable  kingdom, 
and  must,on  the  whole,  be  oxidizable,  because  its  componentseventually 
are  oxidized  iu  the  animal  blood;  that  is,  tbey  combine  chemically  with 
the  oxygen  of  the  inhaled  air.     In  animals  a  part  of  their  heat  is 
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converted  into  mecbanical  work,  as  in  tbe  case  of  the  steameugine,  aud 
as  demonstrated  by  calcalations,  to  more  adrautago  tliao  in  the  latter, 
since  the  animal  body  provides  in  addition  for  its  involnntary  motions. 
According  to  the  theory  of  the  conservation  of  energy,  a  man,  when 
working,  must,  nader  otherwise  unchanged  conditions,  expend  more  beat 
than  when  resting,  consequently  a  more  considerable  oxidation  or  a 
greater  consumption  of  oxygen  must  ensae. 

ThrAgh  the  continuous  process  of  oxidation  tbe  products  thereof^ 
namely,  carbonic  acid  and  ammonia,  would  accumulate  in  a  threateuiug 
manner  if  plants  did  not  put  tbem  to  use  in  their  construction,  partly 
directly  and  partly  absorbed  in  water.  The  carbonic  acid  consumed  by 
plants  is  decomposed  under  the  influence  of  the  sun's  light,  the  carbon 
is  ret^ned  as  material  in  their  construction,  the  oxygcu  is  exhaled  by 
tbe  leaves  and  again  consumed  by  tbe  animal  creation.  Tbus  plants 
prepare  for  man  and  beast  the  oxygen  required  by  them,  and  these  in 
return  give  back  their  requisite  carbonic  acid.  This  circuit,  which  con- 
ditions the  life  of  plants  and  animals,  extends  not  only  to  oxygen, 
bat  is  a  general  one,  as  first  shown  by  Liebig  (lti40-'4((),  as  plants  sup- 
ply to  animals  the  required  combustible  matter,  in  the  shape  of  food, 
while  tbe  anmials  contribute  to  plants  the  products  of  combustion.  Bat 
as  in  this  circolar  course  tbe  beat  of  animals  passes  off  externally,  and 
tlie  mechanical  work  performed  is  not  employed  in  the  needt^l  decom- 
position of  those  products  of  oxidation,  we  must  seek  the  source  of 
energy  which  again  resolves  them  into  their  chemical  components.  We 
find  this  in  the  sun,  which,  by  means  of  its  rays,  can,  according  to  oir- 
cnmatancea,  either  produce  or  dissolve  chemical  combinations.  We  have 
previously  indicatf^l  that  tbe  sun's  rays  decompose  the  components  of 
the  carbonic  acid  consumed  by  plants,  and  in  this  wise  produce  oxygen 
for  the  inhalation  of  animals. 

Theenei^  of  radiation  emanating  firom  the  sun  is  m  part  laid  up  in  the 
plants  as  potential,  and  partly  it  is  changed  to  the  kinetic  energ}'  re- 
quired in  meteorological  events.  Tbe  latter  transformation  serves  again 
for  tbe  benefit  of  plants  through  the  meteorological  circulation  of  water. 
As  plants  serve  animals  and  men  for  food  (directly,  or,  in  tbe  subsistcuce 
on  meat,  indirectly),  and  tbe  animal  excretions  are  in  due  coarse  made 
use  of  by  vegetation,  it  is  apparent  that  ultimately  tbe  sun  is  the  pre- 
serving principle  of  tbe  organic  creation.  On  the  existence  of  the  sun 
depends  the  constant  preservation  of  tbe  circniar  course  of  the  terres- 
trial organisms ;  and  as  tbe  beat  supply  of  the  snn  is  assured  for  at  least 
millions  of  years,  the  constant  renewal  of  terrestrial  organisms  is  guar- 
anteed for  a  very  long  period. 

Tbe  theory  of  heat  has  tbns  led  us  to  the  discovery  of  the  mechanical 
equivalent  of  heat,  and  this  again  to  tbe  theory  of  the  conser^'ation 
of  energy.  Guided  by  this  theory  we  have  passed  over  several  of  the 
principal  deportments  in  physicsjnehave  nowhere  come  ujwn  a  contra- 
diction; everywhere  previously  isolated  phenomena  have  been  united  in 
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one.  In  the  tlieorem  of  the  conservation  of  matter  we  hare  an  analogne  to 
that  of  the  conservatioD  of  energy ;  the  similarity  of  the  tvro  theorems 
extends,  however,  only  to  the  indestructibility  and  increatibility  of  mat- 
ter and  energy.  In  the  following  points  some  dissimilailties  appear,  to 
wit :  The  docirine  of  the  conservatioii  of  matter  may  iu  all  cases  be  es- 
tablished with  more  ease  and  accuracy  than  that  of  the  conservation  of 
energy,  by  direct  qimntitive  measorement ;  but  as  yet  no  trausformatioD 
of  a  simple  substance  into  another  has  become  known,  while  tlbe  mani- 
fold transformations  of  energy  have  been  learned.  The  possibility  of 
the  transformation  of  the  latter  permits  the  assumption  that  there  exists 
but  one  single  origiual  energy,  &om  which  the  individual  energies 
(gravitation,  afKnity,  radiation,  electricity,  and  magnetism)  are  the  par- 
ticular manifestations.  It  has  been  supposed,  nevertheless,  that  possi- 
bly one  single,  indivisible,  elementary  matter  may  exist,  of  wbicb  the 
known  elemeuts  might  be  variations  or  allotropcs,  in  the  same  maimer 
as  carbon,  which  appears  as  graphite  and  diamond ;  or  as  phosphorus, 
vhich  exists  in  tbo  ordinary  and  the  red  forms ;  or  as  sulphur.  In  the 
ordinary  and  the  amorphous  forms ;  but  as  yet  success  has  not  been  bad 
iu  the  redaction  of  chemical  elements  to  one  single  fundamental  one  of 
which  the  hypothetical  sether  might  even  be  a  variation. 

In  the  same  way  as  within  the  last  quarter  of  the  past  century,  the 
emphasizing  of  the  indestructibility  and  increatibility  of  matter  caused  a 
complete  revision  and  reform  of  the  theories  of  chemiBtry,  so  in  this  ceu- 
tury,  since  the  discovery  of  the  indestructibility,  transformability,  and 
increatibility  of  energy,  a  regeneration  of  the  fundamental  theories  of 
physics  and  of  the  exposition  of  uatuial  science  in  g^ieral  has  taken 
place ;  natural  science  thereby  has  regained  its  connection  with  philoso- 
phy. On  a  secure  basis,  the  fundamental  theories  of  natural  science  may 
now  be  deduced,  and  the  bond  of  unity  is  now  entwined  around  the  for- 
merly disjoined  branches,  yaturol  science  gains  thereby  daily  in  sim- 
plicity and  depth,  and  the  theory  of  the  conservation  of  matter  and 
energy  is  the  safelyguidingcompasson  the  seaof  perplexing,  individoal 
phenomena.  And  though  the  apothegm  "Into  the  inmost  heart  of  na- 
ture enters  no  created  mind  "  still  remains  true,  the  veil  is  at  least  lifted 
which  envelops  that  inner  part  of  it 
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[Ttftiulatod  from  the  Frenob,  by  Clasbnck  B.  Yodmo.] 

Among  the  prize  qneationB  proposed  by  the  Netherland  Society  of 
Sciences  in  1870  v^ere  the  two  foUowlng: 

"  The  society  offers  its  gold  medal  and  ao  additional  premium  of  300 
florins  for  a  satisfactory  plan  of  raising  meteorological  instruments  to 
a  considerable  elevation  in  the  atmosphere,  by  me:ins  of  kites  or  cap- 
tive balloons,  and  of  maintaining  them  there  for  at  least  twenty-four 
hoars. 

"The  society  offers  its  gold  medal  for  a  self-registering  meteorological 
instrument — thermometer,  barometer,  or  hygrometer— capable  of  l^ing 
attached  to  a  kite  or  balloon, and  of  giving,  ibr  at  least  twenty  four-hours, 
satisfactory  records  of  the  condition  of  the  atmosphere  at  great  eleva- 
tions." 

No  reply  having  been  made  within  the  assigned  limit  of  time  to  the 
questions  as  thus  stated,  they  were  rei>eated  in  1872,  modified  in  form 
and  reduced  to  one,  as  follows: 

"Devise  a  satisfactory  plan  of  detennining  the  temperature,  humidity, 
and  densitj-  of  the  atmosphere  at  a  considerable  elevation  above  the 
terrestrial  surface;  the  method  to  allow  of  the  automatic  registration 
of  observations,  or  at  least  their  frequent  repetition." 

By  these  offers  the  Nctherlotul  Society  showed  how  important  they 
eongidered  it  to  supply  meteorological  science  with  self-registenug  in- 
Btrameut« — thermometers,  barometers,  and  hygrometers — capable  of  in- 
dicatiag  the  teuii>eratnre,  pressure,  and  hygrometric  condition  of  the 
atmoBphere  at  considerable  elevations  above  the  surface  of  the  earth,  or 
at  localities  which  are  not  at  all  times  accessible. 

The  desired  result  might  readily  be  obtainc<l  if  in  these  places  could 
be  placed  special  meteorological  observatories,  which  we  shall  designate 
detached  observatories,  containing  instruments  so  constructed  aa  only 
to  require  the  occasional  services  of  an  attendant,  and  transmit  constant 
ncotda  to  a  princi|)al  establishment  situated  in  im  inhabited  locality. 

'Trandlaied  and  couilenitod  for  the  SmitlisouiaD  luatitution  from  a  Memoir  entitled 
Sur  nn  ^itioTosraphe  unittrtel  detlioi  atu  obaerratoirea  tolilairee,  par  E.  H.  vou  Bniun- 
baaet.    EztnUt  d«s  Arcblna  N^erlandoiMB.  T.  ix.    Harl«m,  1874.    C^^pp.  6to.] 
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Such  an  observatory,  if  it  occnpied  bat  little  space  naH  were  snffi- 
cicntly  light,  might  easily  be  attacUed  to  a  captive  balloon,  the  cable  of 
which  would  serve  to  maintain  the  required  commuuication  between 
the  instruments  and  the  ground. 

The  problem  proposed  by  the  society  is  a  little  rngne  in  its  terms,  so 
that  it  is  necessary  to  repeat  it  in  a  more  definite  form,  specifying  differ- 
ent conditions  whicli  would  materially  affect  the  solution. 

1.  A  primary  and  very  important  point  is  whether  by  "considerable 
elevation  "  ia  meant  a  fixed  accessible  point,  such  as  the  summit  of  a 
mountain  or  a  rock  iu  tlie  ocean,  furnishing  a  solid  base  for  tiie  instm- 
ments,  or  an  elevated  point  in  the  atmosphere  to  which  the  instruments 
are  borne  by  means  of  a  kite  or  a  captive  balloon.  In  the  latter  case, 
in  &ict,  a  mercurial  barometer  could  not  be  used,  even  if  hang  on  gim- 
bals, since  excessively  great  oscillations  would  be  prodaced  by  the 
slightest  breeze.  'Besides,  barometrical  observations  will  be  of  little 
value  in  determining  variations  of  atmospheric  pressui-e  unless  it  be 
positively  certain  that  the  instrument  has  constantly  remained  at  the 
same  height  above  the  levi'l  of  the  sea,  or  it  be  definitely  known  how 
many  feet  the  balloon  carrying  it  ha^s  ascended  or  descended. 

It  is  tnie  the  height  of  a  captive  balloon  may  be  deduced  n*oin  the 
length  of  cable  unrolle<l  and  the  angle  made  by  it  with  the  vertical ; 
but  on  aeconnt  of  possible  oscillations,  and  of  the  carve  which  the  cable 
assumes,  this  determination  will  always  be  very  difficult  and  uncertain, 
and  an  error  of  ten  or  twenty  feet  in  the  height  of  the  balloon  will  cor- 
respond to  a  difference  of  one  one-hundredth  of  an  inch  in  the  height  of 
the  barometric  columu. 

2.  It  is  not  a  matterof  indifference,  either,  in  the  solution  of  the  prob- 
lem, whether  the  observations  are  to  be  recorded  where  the  instrameote 
are  placed,  and  therefore  be  known  only  at  the  end  of  a  long  series, 
or  whether  it  be  required  that  the  iustrnments  of  the  detached  observ- 
atorj-  should  transmit  their  indications  regidarly  to  the  main  observa- 
tory for  comparison  with  the  observations  mswle  there.  The  latter  sys- 
tem, which  most  meteorologists  would  doubtless  prefer,  will  uatorslly 
require  telegraphic  commuuication,  which  the  former  could  dispense 
with. 

3.  Finally,  an  essential  itoint  is  to  know  for  what  time  the  antomafcie 
registry  should  be  made  without  the  necessity  of  visiting  the  detached 
observatory  to  wind  the  clock  or  make  any  other  cluinge.  The  difficulty 
would  e%ideutl7  not  bo  the  same  if  the  apparatus  be  required  to  ran 
twenty-four  hoars,  a  month,  or  a  year. 

In  discussing  the  question  proposed  by  the  Ifetherland  Society  we 
will  endeavor  to  keep  in  view  the  conditions  we  have  jnst  named,  and 
we  will  consequently  distinguish  two  different  kinds  of  detached  ob- 
servatories, namely : 

1.  Those  tnteuded  simply  to  collect  observations  for  ten  days  at  most, 
the  records  of  which  need  not  be  known  before  the  expiration  of  that 
period.  ,  -,  . 
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2.  Those  whicli,  placed  at  a  very  elevated  point,  can  only  be  visited 
occasionally,  and  whicIi  must  transmit  their  observations  immediately 
and  regularly  to  tlie  main  observatory. 

Finally,  we  will  speak  of  observatories  suspended  to  captive  balloons, 
and  which  belong  to  one  or  the  other  of  the  preceding  categories  accord- 
ing to  whether  tlietr  observations  require  to  be  transmitted  or  not. 

Whatever  arrangement  be  adopted,  in  order  that  it  render  service  to 
meteorology  it  should  satisfy  a  great  many  strict  conditions,  the  principal 
of  which  are  the  following: 

1.  The  instmments  should  give  exact  indications.  We  do  not  speak 
here,  however,  of  excessive  refinement,  for  meteorologists  are  agreed  in 

-acknowledging  that  a  difference  of  Vi,  or  ^  of  a  degree  Fiihrenheit  for 
thennometric  observations,  or  of  jjg  or  ^,  of  an  inch  in  the  height  of 
die  barometric  column,  is  not  worth  regarding.  Readings  to  ..  degree 
Fahrenheit  for  thermometric  observations,  and  ^^  or-i^of  an  inch  for 
barometric  height,  are  snfBciently  accurate,  the  essential  point  being 
that  the  records  be  always  correct 

2.  The  instruments  should  be  as  simple  as  possible,  in  order  that  the 
chances  of  derangement  be  reduced  to  a  miuimom. 

3.  The  first  cost  should  not  be  too  great. 

4.  It  is  important  that  human  aid  be  dispensed  with  as  much  as  pos- 
sible ;  the  instruments  should  work  and  the  records  be  made  without 
the  assistance  of  the  meteorologist. 

5.  The  registering  apparatus  should  be  so  arranged  that  all  the  obser- 
vations be  collected  in  one  table  and  recorded  in  the  form  of  cnrves,  so 
that  the  movements  of  the  instruments  may  be  seen  at  a  glance. 

6.  In  the  case  of  electrical  connection  between  tfao  detached  and  the 
main  observatory  the  number  of  electric  conductors  should  be  as  small 
as  possible.  This  oondilion  applies  particularly  in  the  case  of  a  captive 
balloon,  since  it  is  necessary  to  avoid  iucreasing  too  for  the  weight  of  the 
cable  to  be  carried  by  the  balloou. 

7.  When  a  galvanic  current  is  employed,  the  instruments  themselves 
nhould  not  form  part  of  the  circuit,  because  the  working  of  the  instru- 
ments would  be  affected  thereby,  especially  under  the  influence  of  the 
sparks  which  pass  at  the  instant  of  opening  or  closing  the  current;  these 
sparks,  too,  passing  between  metallic  snrftices,  would  produce  oxidation, 
and  consequently  deteriomtion,  of  the  instruments.  For  this  reason  the 
ase  of  mercurial  barometers  and  thermometers  furnished  with  platiuum 
wires  hermetically  sealed  in  the  glass  appears  to  me  absolutely  out  of 
Uie  question. 

We  do  not  need  to  decide  on  the  form  of  barometer  to  be  nsed,  whether 
the  siphon  or  the  cistern  barometer,  the  balanced  barometer  employed 
in  Secchi's  meteorograph,  or  au  aneroid  barometer.  The  method  of  re- 
cording observations  which  I  have  adopted  allows  of  the  useof  all  forms, 
since  even  in  the  siphon  barometer  motion  may  be  communicated  to  a 
lever  by  means  of  a  float,  as  iu  the  dial  barometer. 
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Aa  regards  temperatare,  any  of  tbe  instrameuta  may  be  ased  which 
depend  apOQ  the  ezpansion  of  solid  bodies,  so  as  to  afford  the  means  of 
moving  a  lever.  Sach  are  Bregoet's  thermometer,  Secchl's  thermo- 
graph—foonded  on  the  linear  expansion  of  a  copper  rod,  and  Dr.  Krecke^a 
metallic  thermometer — ^foonded  on  the  different  rates  of  expansion  of  sine 
and  glaas.*  The  air  thermometer  may  also  be  employed,  the  lever  being 
actuated  by  a  float  on  the  surface  of  the  mercury  in  the  manometer. 
The  ordinary  mercorial  thermometer  alone  is  inadmissible  here.t 

*As,  <o  my  knonledge,  Erecke'a  metallio  tbermometaT  bas  never  been  deaoribed, 
ud  oa  il  deaervea  a  moie  general  nee  in  meteoi- 
ological  obserratoriea,  on  •ooonnt  of  its  aiwpUo- 
it;,  accnracjr,  and  read;  adaptation  to  antomatio 
regisby,  I  give  bere  tbe  priooiple  of  its  coDiiUno- 

Two  glou  tatKS,  A  o  (Fig.  I),  about  6  feet  long 
and  1  iDcb  is  diameter,  bave  tbeir  sndit  olooed 
with  two  iron  pl»t«e,  A  cod  B,  the  lower  one,  B, 
being  fastened  flnnly  to  a  wall,  while  the  other  ia 
ao  attoclied  to  the  wall  ae  to  permit  a  slight  dis- 
placement. To  the  piece  A  ia  coniiocted  a  lino 
bar,  C  C,  and  to  the  piece  B  a  similar  bar,  D  D*. 
Tkeee  bars  are  otherwise  entirely  free  tbroagboat 
tbe  rest  of  their  length,  but.  In  order  to  prevent 
them  &oni  bending,  a  ring  Is  placed  near  the  free 
endof  eacb,B0  as  to  slip  without  sensible  friction 
on  the  glaea  tatwe  o  o.  In  order  that  the  zinc 
ban  maj  quiohly  assnme  the  temperature  of  the 
air  they  must  not  be  too  thiek,  and  jet  they 
miut  have  enfflcient  rigidity,  which  is  seenred  by 
making  them  trongh-eliaped.  At  U)e  fiee  end  of 
the  bar  D  D'  a  ateel  support,  p,  is  fixed,  against 
which  resU  the  brass  lever  B  M,  somewhat  like 
tbe  arm  of  s  balance.  Tbe  arms  D*  M  and  D*  B 
of  this  lever  ara  unequal,  and  there  is  a  movable 
ooonterpoise,  B,  on  the  shorter  arm,  tbe  distance 
of  which  from  D'  is  so  regulated  that  the  weight 
of  the  arm  D'  M  is  sligbrly  in  excess.  In  the  levee 
there  is  also  a  screw,  ■,  the  point  of  which  ia 
turned  npnerd  and  rests  against  the  lower  and 
free  end  of  the  zinc  bar  C  C.  By  means  of  this 
screw  the  position  of  tbe  lever  may  be  altered  ao 
as  to  raise  or  lower  the  pencil  attached  to  its 
extremity  M. 

The  operation  of  this  apparatus  is  easily  nnder- 
stood.  When  the  temperature  rlwa  tbe  eiuc  bars 
lengthen  abont  4  times  as  mnch  as  tbe  glaas 
(ahes,  D*  rises  whUe  C  iails,  and  tbe  lever  then  F'O-  I- 

turns  aroQud  a  point  sitoatod  between  C  and  Jy  and  the  pencil  H  ia  moved  opwacda. 
When  the  temperature  falls  the  opposite  efTect  is  produced. 

tl  have  been  informed  that  at  tbe  Brussels  observatory  a  mercurial  thermometer  ia 
employed,  the  horitonfal  tabe  of  which  ia  balanced  on  a  knife-edge,  so  that  the  niet> 
onrial  column,  in  expanding,  causes  tbe  extremity  of  the  tube  to  tnbline'  more  and 
mor«,  thus  allowing  the  indioationa  of  the  instrBmant  to  ha  nf^Mttni  h  m  dtol  ia- 
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For  the  determinatioD  of  tho  bygrometric  condition  of  the  air  tlioBe 
instruments  alone  can  be  used  Tvbicb  depend  on  tbe  expansion  and  cod> 
tiuction  of  certain  animal  snbstances,  and  on  tbe  commuoicatioQ  of  these 
movements  to  an  index.  There  vill  still  remain  to  be  provided  for,  tbe 
registration  of  the  direction  of  the  wind  by  meuis  of  tbe  wind-vane,  the 
velocity  of  tbe  wind  by  means  of  Bobinsou's  anemometer,  and  finally  the 
amount  of  rainfall.  All  of  these  may  be  aimnltaneottsly  recorded  by  the 
airaugement  I  am  about  to  describe.  , 

I. 

DETACHED  OBSEETATOEIES  WITHOUT  TEAnsmSSION  OF   BBC0ED3. 

The  slight  interest  which  meteorologists  feel  in  observations  the  re- 
snlts  of  which  they  do  not  see  before  the  end  of  a  certain  period  is^  with- 
out doubt,  tbe  reason  why  observatories  of  this  kind  have  not  been  long 
in  use.  Their  erectJon  would,  in  fact,  present  no  difficulty,  and  tbey 
would  have  the  advantage  that  a  number  could  be  kept  up  with  a  small 
force  of  assistants — at  least  if  they  were  not  too  widely  separated.  Each 
would  require  to  be  visited  but  about  once  in  every  ten  or  fifteen  days, 
in  order  to  wind  the  clock,  change  the  blanks,  and  inspect  the  instm- 
ments.  Tbey  could  be  located  anywhere,  but,  preferably,  away  tcom 
habitations ;  the  first  cost  of  erection  would  be  very  slight,  and  tbe  only 
precautions  necessary  would  be  to  protect  the  instmments  tcom  injnry  by 
rain  and  wind  or  malicious  persons.  The  observations — automatically 
and  continuously  recorded  acoordiog  to  an  established  system — would 
offto  to  tbe  meteorologist  a  guarantee  of  accuracy  which  no  human 
records  possess,  einoa  to  the  latter  may  always  be  objected  "humanurn 
eiterrare." 

The  following  arrangement  appears  to  me  etunpletely  to  satisfy  the 
proposed  conditions : 

An  aneroid  barometer,  a  metallic  thermometer,  and  a  hair  hygrometer 
are  placed  side  by  side  on  a  board  so  that  the  pivots  of  their  indexes 
are  in  a  straight  line.  These  indexes  are  of  equal  length  and  move  in  the 
same  plane,  but  so  that  the  greatest  sweep  of  each  will  not  describe  an 
arc  of  over  120°  at  most.  A  little  way  above  these  indexes  is  placed  a 
sheet  of  paper — kept  in  nniform  motion  by  clockwork-H)n  which  there 
have  been  previously  drawn  lines  marking  out  spaces  corresponding  to 
the  arc  described  by  the  tip  of  each  index.  A  pencil  attached  to  this 
tip  will  trace  a  curve  on  the  paper  which  will  indicate  at  the  same  time 
tbe  successive  readings  of  the  instruments  and  tbe  corresponding  time. 
Bat  the  friction  of  a  pencil  on  the  paper  would  be  too  great  for  such 
delicate  instruments,  and  would  necessarily  fhlsify  the  indications.  It 
wonld  be  infinitely  better  to  have  recoarse  to  the  method  generally 
adopteil  at  present  in  physical  laboratories  for  the  registration  of  delicate 
motions,  which  consists  in  tbe  useof  glazed  white  paper  previously  black- 
ened above  a  resinons  flame,  on  which  a  feather,  attached  to  the  tip  of 
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the  index,  rabs  vithoat  seusible  friction,  tracing  a  white  line  apon  it. 
These  lines  may  aubsequently  be  fixed  by  dipping  the  paper  in  gum  watai 
or  thin  vamisli. 

It  woald  be  better,  instead  of  tlie  blackened  paper,  to  nse  a  plate  oi 
glass  blackened  in  the  same  way.  When  the  obaervatioQH  are  recoi*!ed, 
the  plate  may  be  laid  on  a  piece  of  paper  impregnated  <>yitb  silver-salt 
and  both  exposed  to  the  light;  the  lines  where  the  lampblack  has  been 
rubbed  off  will  then  print  black  on  the  paper.  If  scales,  id  degrees  or 
bandredths  of  an  inch,  as  well  as  time  divisions,  have  been  engraved  on 
the  plate  by  means  of  a  diamond,  we  will  readily  obtain  on  the  sensitive 
paper  all  the  data  required.  The  first  exposure  to  light  gives,  as  we 
have  said,  the  reproduction  in  black  lines  of  the  curves  traced  by  the 
feather  points;  then  if,  leaving'  the  sensitive  paper  firmly  fixed  ander 
the  glass  plate,  we  clean  the  latter  with  a  cloth  so  as  to  remove  all  the 
lampblack,  except  what  is  left  in  the  grooves  made  by  the  diamond,  and 
the  plate  be  again  exposed  a  short  time  to  the  light,  the  whole  surface  of 
the  paper  will  assume  a  gray  tint,  on  which  the  carves  previously  ob- 
tained will  stand  out  in  black,  while  the  diamond  rulings  will  be  in  white. 
After  being  treated  with  hyposulphite  of  soda  and  washed  In  water  tlils 
will  give  a  permanent  table  of  observations  which  may  be  reprodnced 
by  photography  if,  instead  of  sensitive  paper,  we  use  a  collodion  film,  to 
be  afterwards  employed  as  a  negative. 

We  will  see  presently  that  the  direction  and  velocity  of  the  wind  and 
the  amount  of  rain-fall  may  be  recorded  by  straight  lines,  so  that  these 
indications  may  also  be  made  on  the  blackened  glass  plate  by  means  of 
a  feather  point. 

There  is,  therefore,  no  difBcalty  in  fitting  np  a  detached  otiservatory, 
which  may  be  visited,  for  example,  twice  a  month,  and  in  which  an 
onlinary  clock,  running  15  days  without  being  lewoand,  registers  obser- 
vations which  the  meteorologist  does  not  care  to  examine  before  the  ex- 
piration of  that  period.  The  difficulty  commences  only  when  the  meteor- 
ologist from  his  station  at  the  principal  observatory  wishes  to  know 
at  each  instant  the  indications  of  the  instrnments  at  the  more  or  less 
distant  observatory,  in  order  to  compare  the  pheDomeoa  observed  at 
the  two  stations. 

II. 

DETAOHED  0BSBEVAT0EIE3  TEAMSMHTINO  EEC0BD8. 

Let  us  take  an  aneroid  barometer  having,  as  is  usually  the  case,  on  the 
glass  cover  a  second  index  for  the  purpose  of  comparing  the  state  of  the 
barometer  at  auy  given  instant  with  that  of  a  subsequent  time.  Bemove 
the  glass  plate,  maintaining  the  second  index,  however,  in  its  position 
above  the  index  of  the  barometer,  and  give  to  the  Mter  a  uniform  motion 
of  rotation  around  its  axis.  In  other  wordH,  let  us  imagine  on  oneroid 
barometer  without  glass  cover,  and  opposite  to  it  a  clock  so  placed  that 

Coogic 
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the  arbor  od  whicli  the  miaut«  hand  turns  is  in  the  prolongatioo  of  the 
axis  OD  which  the  index  of  the  barometer  tnrna.  Now,  designating  the 
index  by  A  and  the  minute  hand  by  B,  it  is  clear  that  B  will  at  some 
point  of  each  revolution  be  directly  over  A. 

The  planes  in  which  the  two  hands  move  being  supposed  to  lie  a  few 
handreths  of  an  inch  apai-t,  let  us  attach  a  "  point"*  to  the  extremity  of  B, 
which,  passing  over  the  extremity  of  A,  will  establish  metallic  connection 
between  the  two  without  however  producing  sufficient  friction  to  move 
A  ont  of  its  position.  Let  us  also  connect  A  by  a  conducting  wire  with 
the  positive  pole  of  a  battery  placed  at  the  central  station,  and  B  with 
the  negative  pole  of  the  battery ;  then,  at  each  revolution  of  B  there 
will  be  an  instant  when  the  circuit  will  be  closed. 

At  some  point  on  the  positive  wire,  near  the  battery,  let  ns  place  an 
apparatus  eouBisting  of  a  vertical  metallic  cylinder  moved  by  clockwork, 
so  as  to  make  one  revolution  in  the  same  time  as  the  minute  hand  B, 
and  also  descend  a  little  at  each  revolution.  Let  this  metallic  cylinder 
be  covered  with  a  sheet  of  dampened  paper  impregnated  with  some  salt 
which  will  be  changed  in  color  under  the  action  of  a  galvanic  current 
(for  instance,  iodide  of  potassium  and  starch).  If  then  a  "point"  con- 
nected -with  the  negative  pole  rest  on  the  dampened  paper,  it  is  evident 
that  at  each  revolution  of  the  cylinder  a  colored  spot  will  be  made  on 
the  paper  at  the  instant  when  the  two  hands  A  and  B  come  in  contact. 
As  the  band  B  and  the  cylinder  have  an  isochronons  movement,  it  will 
now  only  be  necessary  to  have  divisions  on  the  paper  corresponding  to 
those  on  the  aneroid  barometer  in  order  that  the  indications  of  the  lat- 
ter be  recorded  on  the  paper. 

Since,  however,  the  index  of  the  aneroid  barometer  in  its  greatest 
oscillations  describes  at  most  an  arc  of  bnt  120°  it  will  be  evident  that 
tills  apparatus  may  serve  to  record  more  than  barometric  indications 
alone.  For  instance,  let  ns  place  opposite  the  aneroid  and  at  a  short 
distance  from  it  a  circular  metallic  thermometer,  the  index  of  which  C 
shall  have  the  same  length  as  that  of  the  aneroid,  and  have  its  axis  in  the 
prolongation  of  the  axis  of  the  aneroid.  Let  this  thermometer  be  so 
placed  that  the  middle  point  on  its  graduated  arc  (60°)  will  bo  diametri- 
cally opposite  to  the  middle  position  of  the  index  A  of  the  aneroid  ba- 
rometer (30  ins.).  Let  the  clock  be  as  before  described,  except  that  the 
minute  hand  B  revolves  between  the  planes  of  the  two  indexes  A  and 
C.  Now,  if  an  S-shaped  "point"  be  attached  to  the  extremity  of  the  index 
B,  instead  of  the  single  point  before  described,  then,  if  the  instruments 
ara  properly  adjusted,  at  each  revolution  of  B  it  will  come  once  into  con- 
tact with  A  and  once  with  C.  The  latter  being  connected  like  A  with 
the  wire  from  the  jiositive  pole,  two  records  will  be  produced  on  the 
sensitive  paper  at  each  revolution,  which  will  never  be  confounded  on 
account  of  their  different  positions. 

'[Thin  iH  tbe  technical  term  for  a  metallic  strip  otspriog,  serviug  to  make  uid 
lircBk  the  electrical  connection  accoiding  an  it  resto  on  »  conduoliug  or  an  JMQUtlng 
•ubttanM.— 3V.]  i 
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Sacb  was  my  first  idea,  and,  in  Bpit«  of  tbe  tnodifications  which  I  bave 
saccessivelv-  made,  it  still  forms  the  basis  of  the  mechanism  which  I  am 
abont  to  describe,  and  which  seems  to  solve,  iu  a  simple  way,  the  prob- 
lem of  a  complete  meteorograph  for  detached  obsen'atoriea. 

In  this  description,  as  well  as  in  the  flginres  designed  to  make  it  more 
readily  understood,  I  neglect  entirely  the  meteorological  instruments 
themselves,  becaose,  as  I  have  already  enid,  any  instrument  may  be  em- 
ployed which  is  capable  of  transmitting  its  movements  to  a  lever.  The 
figures,  then,  show  only  the  levers  terminating  in  toothed  segments 
which  gear  into  tbe  toothed  wheels  to  which  the  indexes  are  attached. 

In  all  these  instrumeuts  the  motions  of  the  levers  should  be  so  regu- 
lated that  tbe  indexes  in  tbeir  widest  excursions  may  only  describe  a 
determined  arc,  tbe  number  of  degrees  in  which  should  depend  on  the 
number  of  instruments  desired  to  be  combined  in  the  meteomgraph.  In 
tbe  example  whicQ  I  have  chosen  the  ind'exes  need  not  be  se[)arated 
more  than  90°  in  order  to  avoid  coming  in  coutact  with  each  other,  and 
in  order  that  the  indications  of  any  instrnment  may  never  encroach  on 
the  zone  of  the  cylinder  intended  for  another.  The  system  I  have 
adopted  depends,  iu  fact,  on  the  successive  observation  of  tbe  different 
instruments. 

For  records  of  wind  and  rain  a  difierent  arrangement  is  required. 
Tbe  determination  of  the  direction  of  the  wind  requires  an  entire  reve- 
lation, and  so  also  does  the  measurement  of  its  velocity  by  Robinson's 
anemometer ;  in  the  case  of  the  latter  I  have  provided  that  the  record- 
ing wheel  shall  make  bat  one  revolution  while  the  current  of  air  passes 
over  a  space  of  20  kilometres  (12  miles),  which  is  seldom  less  than  an 
hour. 

For  the  r^in-gauge  I  propose  an  arrangement  which  I  have  recom- 
mended for  many  years  for  the  measurement  of  liquids  in  general  and 
of  granular  solids  or  powders,  which  figure  II  will  render  intelligible 
without  detailed  explanation. 

Let  A  be  a  reservoir  of  known  sectional  area,  serving  to  collect  tbe 
rain,  the  quantity  of  which  is  to  t>e  measured.  Tbe  water  Ihlls  through 
the  tube  a  (at  the  bottom  of  which  is  a  watering-pot  rose,  represented 
in  M,  in  order  tbat  the  fall  of  water  may  not  produce  a  shock]  into  a 
bucket,  bbb,  which  has  the  form  of  a  sector  of  a  cylinder  and  can  oscillate 
on  the  axis  d.  As  the  figure  shows,  there  are  two  buckets  of  equal  size 
coupled  together,  one  of  which  is  always  under  tbe  rain-tabe  while  the 
other  is  discharging  tbe  water  it  has  collected.  Tlie  transverse  section 
of  tbe  buckets  is  a  scalene  triangle,  so  that  the  vertical  plane  passing 
through  tbeaxis  divides  tbe  backet  into  two  partsofnneqaal  capacities. 
The  excess  of  weight  in  the  onter  part  tips  the  backet,  and,  in  order  that 
the  amount  of  water  necessary  to  produce  this  motion  (for  example,  a 
litre  or  a  fraction  of  a  litre)  may  be  regulated  with  precision,  the  lips  m  m 
of  tbe  buckets  fall  on  India  robber  casbions  o  o,  the  position  of  which 
is  regulated  by  the  screws  IE  IE.    Tbe  figure  shows  how  the  movement 
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is  afterwards  transmitted  to  a  wheel,  erery  reTolntioD  of  wbicb  corre- 
sponds to  100  litres  (or  determined  parts  of  a  litre)  of  water  wbicb  lias 
passed  through  the  apparatns. 
We  have,  then,  thi-ee  pieces  of  apparatus,  the  motions  of  which  are 


finally  resolved  into  one  of  rotation,  which,  for  simplicity  of  registration, 
Rhoold  he  transformed  into  a  rectilinear  movement.    The  simplest  means 
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at  — **-™g  dns  tmuibraadoa  ippCMi  to  ■«  to  be  -mial  I  ^  dbort  ta 
dcaoflie.  ItfciM>«ldDot  bcfofgPtteaHmtheeB«bm>.'.JM<rf  »yM«aar- 
o^nfih  mU  OB  tke  bypo(hc»is  tfcal  tbe  m>liea:ucw  of  cacb  »r«ewloei- 
cal  iartrmtat be regu^tatdooee an  honr.  Ti»»-rmj'  n»*p.-t<—  nw^i»g 
tbe  T^lodly  of  tbe  vind  aod  tbe  qsantftr  of  nm  A<k^  iboHare  be  ao 
amD;p4  that  tbe  wheel  vbk^h  makes  tbe  iceordf  *±>^  arr«r  sake  Maf« 
than  one  entire  rerolatiaa  in  an  boor:  oAervise  it  v^.^^  be  4anbcfid 
wbetb*T  the  coTTOit  of  air  bad  trarened.  for  intiiin.  ?  «r  ±2  fcOo- 
■tetiet  dnrios  tbe  boor  elained,  or  vhether  the  fsot-gasse  bad  dic- 
efaarped  5  or  ia>  litres  of  water.  « 

SoppoaetwowbeeK  Aaod  B  'Fig,  m).  of  the  aamt  itif  rUr,  lyiag  ia 
tbe  Mf  pUae  aad  {itaoed  so 
that  the  di^asee  Ufuj  their 
centers  Fhalt  be  exactly  eqaal  to 
tbe  circDMifiezTBee  of  each.  An 
endlen  baad  or  chain.  r^^Mwg 

j--^-j 1 1 fc- — I      aroond    the    wbeete,    eanneets 

n  lit.:l...i.  '■  ■  '  ■■  I  .  .  •■  r  them  together.  To  this  cham 
are  attached  three  fans,  X  i,  at 
equal  distancesaad  conseqoent^ 
the  length  of  the  circom&ieiKe  of  the  wheds  apart-  If.  dot,  tbe  wheel 
A  is  pat  in  motion  bj  one  of  tbe  instmmaits,  this  motioD  will  be  tzana- 
mitted  to  tbe  endless  chain  and  to  tbe  wheel  B.  At  ereiy  stage  of  the 
moremeat  one  of  tbe  pins  will  be  tiaversiug  the  scale  pf,  placed 
nndemeath  one  of  the  straight  portions  of  the  chain ;  in  a  complete  rer- 
olntioa  of  A  tbe  pin  will  travel  the  entire  length  at  the  scale,  and 
when  it  leaves  tbe  scale  near  B  tbe  foDowiog  pin  will  immediatel}-  ie> 
place  it  at  A. 

We  will  DOW  pass  to  the  descriptioD  of  the  r^isteriDg  apparatus,  and 
take  ap,  at  firttt,  that  part  which  is  placed  in  tbe  detached  observatiuy. 
The  lever  A  (Pig.  IV)  ia  jmt  in  motion  by  a  barometer,  B  by  a  metal- 
lic thermometer,  and  C  hy  a  hygrometer.  Each  of  these  commanicstes 
its  motions  to  a  special  wheel.  A'  B'  C,  to  which  is  attached  the  index 
of  the  instrnmeiit,  as  shown  iu  the  section  Fig  IVb.  These  levers  and 
wheels  are  not  situated  in  the  same  plane,  bnt  placed  one  above  another, 
so  that  the  wbeol-s  torn  on  a  common  axis,  but  perfectly  independently 
of  each  other.  The  extremities  of  the  indexes,  however,  sbonid  movs 
in  one  and  the  same  plane,  very  near  to,  bat  entirely  clear  of,  the  divided 
arc  H  M  M  M,  and  for  this  reason  two  of  them  are  bent.  The  indexes 
themselves  or  at  least  their  extremities,  which  terminate  in  a  thin  fins 
tip,  are  of  ebonite — a  snbstance  which  does  nut  coadact  electricity. 
Finally,  each  of  theAe  iodexes,  even  in  its  widest  exclusions,  moves  over 
bnt  a  quarter  of  the  circle,  so  as  not  to  come  into  contact  with  the  others. 
Three  of  the  qaadrants  being  allotted  to  tbe  barometer,  the  thermometer, 
and  the  hygrometer,  I  nse  the  foorth  for  tbe  indications— transformed, 
as  before  mentioned — of  the  wind  vane  X,  the  anemometer  T,  and  tha 
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rain  guage  Z.  The  pins  for  regiatering  these  indications  are  also  of 
ebonite,  aud  may  nm  with  considerable  friction  over  tbetr  scales,  since 
there  is  in  these  iastrninentB  a  superabandaoco  of  motive  force. 

In  the  ease  of  the  wind  vane,  which,  by  ita  sudden  and  extended  oscil- 
lations, may  often  endanger  the  gold  "point"  of  vhich  we  areaboatto 
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speak,  I  propose  to  nse  a  strained  mbber  band  aronnd  the  two-whecter 
insteul  of  a  chain  or  leather  band,  in  order  to  lessen  the  intensity  of 
the  shocks. 

The  divided  limb  M  M  M  M  may  be  made  of  metal  or  any  other  ma- 
terial, bnt  its  oater  edge  should  be  of  platinnm  or  of  brasa,.httaTily  gold- 
plated,  becaase  throngh  it  £be  galvanic  current  is  made  and  bro&eDrand 
consequently  it  is  necessary  to  preserve  it  ftom  oxidation.  In  front  of 
the  gnidnatod  limb  is  a  clock,  of  which  Fig  IVb  shows  only  the  minnte 
hand  B  B,  the  arbor  of  wliich  is  in  the  prolongatioB  of  the  axis  around 
which  the  several  indexes  turn.  Tbis  minute  hand  is  o<  metal,  and  car- 
ries at  its  extremity  a  metal  "point"  x,  which  glides  ovot  the  pltrtumm' 
or  gilt  rim  of  the  divided  circle.  The  rim  being  conneet«d  by  a  oondact- 
B.  Mis.  64 34  ,  ,  C^.OO'^lc 
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iDg  wire  to  the  positive  {tote  of  a  battery,  the  negative  jiole'of  which  is 
connected  in  the  same  way  with  the  miaate  hand,  the  cuirent  will  then 
pass  so  long  as  the  gold  point  resta  in  contact  with  the  divided  circle, 
bat  when  the  point  meets  one  of  the  indexes  the  current  will  be  inter- 
rupted for  an  instant  by  the  interposition  of  the  ebonite  tip,  but  will  be 
restored  so  soon  as  the  point  is  freed  from  that  obstacle. 

When  the  minute  hand  has  traversed  the  eutire  circle — that  is  to  sc^^ 
after  an  hoar's  time — the  current  will  have  been  momentarily  interrupted 
(in  the  example  we  have  chosen)  six  times.  These  interruptions  may 
now  be  made  use  of  at  the  central  observatory,  which  communicatea  by 
means  of  a  telegraph  wire  with  the  outlying  observatory,  to  record  the 
indications  of  the  instruments  on  a  cylinder  covered  with  a  sheet  of  pa- 
per, rotated  by  clock  work  once  an  hour, 
the  rotation  of  which  is  therefore  isoohro- 
nous  with  that  of  the  minute  band  at  the 
outlying  station. 

The  isochronism  of  the  two  movements 
is  the  condition  on  which  the  accuracy 
of  the  meteorograph  depends ;  iu  order 
to  judge  if  it  is  fulQUed,  little  ebonite 
plates eee are  fixed  on  the  divided  circle. 
We  will  see,  later,  how  these  plates  give 
the  desired  in  formation  in  regard  to  the 
working  of  the  clock  at  the  detached  ob- 
servatory. 

On  the  spindle  of  the  registering  cylin- 
der (Fig.  Y)  is  cat  a  screw-thread  which 
runs  in  the  nut  p,  so  that  at  each  revolu- 
tion the  cylinder  descends  a  little— for 
example,  a  millimetre  (^  inch.) 

Beside  the  cylinder  an  electro-magnet, 
A,  is  placed,  which  attracts  a  piece  of 
soft  iron,  b  b,  hinged  at  d,  to  which  is 
attached  a  pencil,  steel  itoint,  or  diamond, 
pressed  against  the  cyUnder  by  a  spring. 
While  the  current  is  closed  the  pencil  is 
kept  away  fh)m  the  cylinder,  but  at  each 
interrnption  of  the  current  in  the  de- 
tached observatory  it  la  pressed  against 
the  surface  of  the  cylinder  and  makes  a 
dot  or  a  line  upon  it  When  the  current 
is  again  closed,  the  pencil  is  Bgain  with- 
drawn by  the  action  of  the  magnet. 
A  ^anee  at  Fig.  T  will  suffice  for  the  perfect  understanding  of  titiB 
system.    The  straight  lines  o  o  which  anrve  to  regulate  the  isocbnuile 
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iDovemeDt  of  the  two  clocks,  are  formed  by  a  numlier  of  points  or 
dasbes  made  by  the  iuterraptioa  of  tbe  current  by  little  ebonite  plates 
in  the  divliled  am  of  the  apparatae  at  the  detached  o'userratoiy.  It 
the  clock  at  that  station  has  a  foster  or  slower  rate  than  that  at  tbe 
principal  station,  these  tines  will  not  be  parallel  to  the  axis  of  the  cylin- 
der, bnt  obliqne,  and  in  case  of  an  irregular  rate  will  even  exhibit 
Bmnosities.  We  are  thns  kept  informed  of  the  state  of  things,  and,  if  it 
be  impossible  to  go  to  the  detached  observatory,  the  main  dock  may  be 
made  to  keep  time  with  the  defective  inaccessible  clock,  taking  note, 
of  coarse,  of  the  corrections  which  this  alteration  renders  necessary. 
The  constmction  of  a  clock  to  ran  a  year  without  winding  is  declared 
by  skillful  dock-makers  to  present  no  difficulty,  so  that  an  observatory, 
the  essential  detaila  of  which  I  have  briefly  sketched,  may  then  operate 
even  on  those  steep  peaks  the  ascension  of  which  can  only  be  made  dur- 
ing two  summer  months.  A  telegraph  wire  connecting  tbe  isolated  post 
with  the  mtaa  station  is  all  that  is  necessary  in  order  that  tbe  distant 
observations  be  regularly  registered. 

We  have  so  &r  spoken  of  two  independent  docks,  bnt  who  that  is 
fiimiliar  with  the  improvements  in  telegraphs  and  electric  clocks  can- 
not understand  that  the  minute  hand  at  the  detached  observatory  may 
be  kept  in  motion  by  the  same  clock  that  turns  tbe  cylinder  at  the  prin- 
cipal stationt  For  this  purpose,  however,  a  second  telegraphic  wire 
would'  be  necessary,  which  would  uselessly  increase  the  expense  of  es- 
tablishing the  ouUyiug  station. 

But,  adopting  another  arrangement,  I  believe  that  the  same  wire  may 
serve  both  to  move  the  hand — which  we  will  still  call  the  minute  hand, 
though  it  does  not  now  deserve  the  name — and  to  transmit  the  indica- 
tions of  tbe  instruments.  We  have  before  considered  that  the  minute 
hand  will  make 'one  revolution  in  an  hour,  so  that,  according  to  tbe 
state  of  tbe  inatmments,  the  record  of  tbe  barometer  is  made,  for  example, 
at  ten  minutes  past  twelve,  that  of  the  tbermome(er  at  twenty-eight 
minutes  past  twelve,  tbe  hygrometer  a  quarter  of  an  hour  later,  and 
those  of  tbe  direction  and  velocity  of  the  wind  and  tbe  rain-fall  iu  tbe 
fourth  quarter  of  the  hour.  Bnt  snch  a  diS'erence  would  not  satisfy 
meteorologists  who  prefer  the  simultaneous  observation  of  all  the  instm- 
mentfl  so  as  to  have  a  complete  view  of  the  state  of  tbe  atmosphere  at 
any  given  moment'.  Consequently,  instead  of  having  the  minute  hand 
at  the  detached  observatory  and  the  cylinder  at  tbe  centrtd  station  make 
one  revolution  during  the  space  of  an  hour,  I  propose  to  have  them  make 
the  entire  revolution  iu  a  very  short  space  of  time— a  few  minntes  at 
most— the  hand  and  tbe  cylinder  remaining  at  rest  during  the  remainder 
of  tbe  hour.  Once  an  hour  the  clock  of  tbe  principal  station  would  raise 
a  catch  at  the  other  station,  and  the  apparatus  would  then  be  set  in 
motion  by  means  of  a  weight  of  spring  so  regulated  by  a  pendulum  as 
to  make  a  complete  revolution  in  two  or  three  minutes — the  cylinder  at 
at  the  mfdn  station  being  put  at  tbe  same  time  into  isochronous  motion. 
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Dnring  this  revolution  the  galvanic  current  is  employed  only  in  fraoB- 
tnitting  the  indications  of  the  instrnments  in  the  way  before  described; 
hat,  as  soon  as  the  revolution  is  finished,  the  minnte  hand  is  caaght  again 
and  the  current  is  made  to  set  in  motion  a  train  of  clockwork  to  raise 
the  weight  or  wind  np  the  spring,  until  the  hour  is  ended  and  the  minute 
hand  begins  another  revolution. 

In  some  preliminary  trials  with  the  apparatus  1  have  encountered  a 
difficulty  which  has  obliged  me  to  make  a  slight  addition  to  it.  The  in- 
dex of  the  aneroid  barometer  can  overcome  but  a  feeble  resistance,  even 
a  slight  touch  being  sufficient  to  move  it  from  its  position,  and  the  same 
is  the  case  with  the  hair  hygrometer;  the  metallic  thermometer,  however, 
is  much  less  sensitive  in  this  respect,  particularly  that  of  Dr.  Krecke. 
The  indexes  of  these  instruments,  as  lias  been  said  before,  shotdd  not 
touch  the  surface  of  the  divided  arc,  bnt  should  move  fteely  a  slight 
distance  above  it;  since  however  on  the  other  hand,  the  point  attached 
to  the  minute  hand  should  not  be  too  flue  if  we  wish  to  maintain  ele«trical 
connection  with  the  metallic  rim  for  several  months  without  cleaning  the 
snrfHces,  it  would  be  apt  while  passing  over  the  tips  of  the  barometer  and 
hygrometer  indexes  to  carry  them  with  it  and  thns  give  afalse  record  of 
the  indications  of  these  instmments.  To  avoid  this  source  of  trouble  the 
same  mechanism  which  produttes  the  escape  of  the  minute  hand  presses 
down  a  finely  grooved  riug,  8  a  8,  Figs.  IV  and  IV  6,  so  as  to  bold  the  in- 
dexes against  the  divided  circle  during  the  short  period  of  the  revolution 
of  the  hand  that  the  gold  point  may  run  over  their  ebonite  tips  without 
risk  of  displacing  them.  Wliile  the  minnt«  hand  is  at  rest  the  ring  will 
be  raised  and  the  indexes  again  left  tree  to  move.  The  stoppage  of  the 
motion  of  the  indexes  for  a  rainnte  or  two  would  be  of  no  conse«]nence, 
since  in  so  short  a  time  the  variations  in  the  instruments  would  be 
extremely  slight.  In  the  case  of  the  indexes  which  o^rk  the  direction 
of  the  wind  and  the  amount  of  rainfall  such  an  arrangement  wonld  be 
unnecessary,  as  the  motive  force  is  very  great  and  the  ebonite  i>oints,  as 
said  before,  may  press  on  the  plate. 

The  problem  of  registering  the  indications  of  meteorological  instro- 
ments  placed  at  a  considerable  distance  from  the  observer  or  at  a  great 
height  above  him  is  then  completely  solved.  As  regards,  however,  the 
faygrometric  condition  of  the  air  I  believe  that  while  August's,  Daniel's, 
and  the  hair  or  catgut  hygrometers  furnish  close  approximations  to  the 
truth,  a  determination  of  the  weight  of  water  contained  in  a  known 
quantity  of  air  is  the  only  way  to  obtain  exact  results.  My  hygrometrio 
areometer*  will  make  this  determination  in  a  very  simple  way  and  also 
permit  of  antomatic  registry.  There  is  nothing  to  prevent  our  obtaining 
the  air  fh>m  a  distant  point  by  means  of  an  aspirator  and  a  rubber  tube 
and  passing  it  through  the'  areometer  at  the  principal  station.  As  the 
detached  observatory  is  connected  with  this  station  by  a  telegraph  wire 
the  latter  may  be  placed  inside  the  rubber  tube,  which  will  then  serve  as 

'Anhiva  Xctilaadaim     T  vi,  p.  419.    PoggeaOftrff't  Ann.  Bd.  xciu,  p.  343. 
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ail  insulator.  The  observation  wonld  only  be  incorrect  iu  case  the  air  of 
the  distant  point  has  a  higher  temperatnre  than  that  of  some  point  iu 
the  course  of  the  rubber  tnbe,  as  in  this  case  a  part  of  the  vapor  would 
be  condensed  in  the  tnbe,  and  coasequeatly  would  not  reach  the  areom- 
eter. But,  in  general,  this  would  not  be  Ukely  to  occur,  because,  since 
the  temperature  of  the  air  usually  decreases  as  we  asc«nd,  the  existence 
of  a  warm  and  moist  stratum  above  a  colder  one  will  be  of  but  excep- 
tional occurrence. 

Before  concluding,  I  must  add  a  word  iu  regard  to  the  case  where  it  is 
desired  to  make  use  of  a  captive  balloon  for  carrying  tlie  observatory  to 
the  elevated  regions  of  the  atmosphere  and  supporting  it  there  for  a 
considerable  time.  The  apparatus  I  propose  is  perfectly  adapted  to  this 
purpose,  and  requires  but  two  conducting  wires  in  the  cable  which  holds 
the  balloon  captive. 

It  will,  of  course,  be  objected  that  the  balloon,  losing  gas  rapidly,  could 
not  be  kept  up  for  more  than  two  days;  but  this  difficulty  appears  to  me 
capable  of  being  overcome  in  a  very  simple  way.  The  two  conducting 
wiix's  in  the  cable  should  be  insulated  from  each  other,  which  might  be 
simply  (lone  by  inclosing  each  in  an  India-rubber  tube.  Now,  one  of  these 
tubes  may  ~be  made  use  of  to  carry  a  continuous  current  of  gas  into  the 
balloon  to  supply  its  losses,  while  through  the  other  the  air  of  the  elevated 
region  may  be  drawn  down  by  an  aspirator  to  the  hygrometric  areometer. 
Thus  supplied,  the  balloon  would  float  in  the  air  until  the  approach  of 
a  tempest — foretold  by  the  observations — would  render  it  necessary  to 
draw  it  down  again. 

But  there  is  still  another  objection,  to  which  so  far  I  can  make  no 
satisfiictory  answer,  namely,  the  impossibility  of  maintaining  the  cap- 
tive balloon  at  the  same  height,  especially  in  a  region  where  strong 
winds  prevail.  In  such  a  case  the  record  of  the  barometer  is  of  no 
service  except  to  give  an  approximate  idea  of  the  elevation  of  th« 
instruments,  and  it  will  b«  impossible  to  tell  whether  the  observed 
barometric  variations  are  due  to  differences  in  the  height  of  the  balloon 
or  to  differences  in  the  atmospheric  pressure  at  the  same  height. 

The  use  of  captive  balloons  is  always  attended  with  a  serious  defect, 
namely,  the  limited  height  (3,000  feet  at  most)  to  which  they  can  be 
raised,  since,  without  mentioning  other  difficulties,  the  weight  of  the 
cable  will  soon  become  so  great  that  the  balloon  must  be  very  large  to 
support  it.  But  we  can  obtain  meteorological  observations  from  much 
greater  elevations  (ih)m  15,000  to  30,000  feet,  for  example)  by  means  of 
the  detached  observatory  without  transmission  of  records.  By  its  rel- 
atively moderate  price  and  its  light  weight  this  apparatus  would,  in  fact, 
be  well  adapted  to  be  suspended  from  a  small  balloon  allowed  to  float 
freely  in  the  atmosphere.  Supposing  that  of  ten  balloons  left  to  them- 
selves one  or  two  should  foil  into  the  sea  or  in  uninhabited  places  and 
fbus  be  totally  lost,  the  expense  of  the  experiment  would  still  be  much 
less  than  the  aecensioQ  of  a  balloon  large  enough  to  carry  the  observers. 

Coogic 
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The  registering  barometer  wonld  then  give  the  eleTOtioiui  correaponding 
to  ttie  several  records  of  tbe  temperature,  moisture,  &&,  vhile  an  anto- 
maticatly  regiateriog  compass  wonld  sbow  UiediiectioDS  taken  by  the  bal- 
loon in  the  different  strata  of  tbe  atmosphere  traversed  by  it.  In  this  case, 
tbe  apparatus  sboald,  of  conrse,  be  protected  by  an  elastic  covering  capa- 
ble of  preventing  shocks  when  the  balloon  strikes  the  earth.  Thereshoald 
be  placed  on  the  apparatus  a  notice  in  several  languages  that  it  is  not  to 
be  opened,  bat  forwarded  to  a  specified  address;  while  by  means  of 
articles  in  tbe  newspapers  of  even  the  most  distant  uatioDS  we  should 
endeavor  to  inform  every  one  of  the  nature  and  object  of  these  aerial 
visitors.  This  double  precaution  would  doubtless  dispel  the  notion  of 
the  nnpraotical  nature  of  the  plan  which  might  at  first  be  entertained. 
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Td  the  latter  part  of  Aagast,  1879,  the  following  circular  was  sent  to 
all  knowii  pnblic  and  private  observatories  in  America: 

[CIBCDLAB.] 

SUITHSOHIAK  INSTITDTION, 

Washington,  D.  C. 

Mt  Dear  Sm :  It  is  desired  to  present  in  the  annnal  report  of  this  io- 
stitution  a  yearly  snmmary  of  the  state  and  progress  of  astrononiy  in  the 
Unit«d  States  and  elsewhere.  To  this  end  it  is  requested  that  the  di- 
rectors of  observatories,  public  and  private,  will  retom  this  circular,  with 
the  blanks  filled  out  and  witii  sach  additional  information  as  they  may 
deem  suitable  for  publication. 

It  is  intended  that  one  such  circular  shall  reach  every  observatory, 
public  or  private,  in  the  TTuited  States ;  if  any  have  been  omitted  it  has 
been  by  inadvertence,  and  notice  of  such  ommissions  is  desired  by  the 
editor  (Prof.  £^wabd  S.  Holden,  IJ.  S.  Kaval  Ubservatorj-,  Washing- 
ington,  D.  C). 

It  is  proposed  to  continue  the  summaries  in  the  fntnre,aQd  it  is  hoped 
that  the  directors  of  the  various  institutions  will  desire  to  furnish  from 
year  to  year  brief  sketches  of  the  activity  of  the  observatories  under  their 
charge.  In  this  way  a  record  of  cnrrent  astronomical  work  will  be  kept 
up,  which  otherwise  it  is  difficult  to  malutfun  in  the  absence  of  any  Amer- 
ican periodical  specially  devoted  to  astronomy. 
Very  truly  yours, 


To- 


SPENCER  P.  BATED, 
Secretary  ^ithaonian  Institutum. 


Beplies  to  this  oircnlar  have  been  received  as  below  up  to  September 
16, 1879.    They  are  here  arranged  in  the  alphabetic  order  by  towns. 

Location  of   observatory:   (City)    Allegheny;  (County)    Allegheny; 
(State)  Pennsylvania. 
Kame  of  obBervatory  i  Axleghent  Obseetatoet. 

Longitude  from  Washington,  11"  SC.Si  W. 

Latitude,  40°  .37'  47".6  K 

I.  Personnel: 
Director,  8.  P.  LANaLET;  AtsiaUmt,  P.  W.  Vbet. 
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n.  Insteumehts: 

(b)  Meridian  transit  ingtrumente :  Makers,  Teouqhton  &  Sdcus  ; 
apertare,  4  inches ;  magnif;iDg  power,  150  diametera. 

(c)  Equatorial  instruments:  Makers,  Fitz,  reworked  by  Clare ; 
apertare  of  objective,  13  inches ;  magnifylDg  powers  of  eye-pieces,  50  to 
1,200 ;  equatorial  carries  a  12-inch  flat  mirror  by  Clabe  at  south  end  of 
its  polar  axis:  also,  position  filar  micrometer,  polarizing  solar  eye-piece; 
apparatus  for  projecting  solar  image ;  eight  other  subsidiary  pieces. 

(d)  Spectroscopes:  Od© employing  targe  Kutherfued  grating;  one 
with  small  grating;  one  2-prism  spectroscope;  apparatus  for  using  large 
equatorial  as  collimator,  etc. 

(e)  Pltotometers  and  other  subsidiary  aj^aratvs  s  A  variety  of  ther- 
mopiles, ased  in  connection  with  a  Thompson  reflecting  galvanometer; 
large  BunsEN  photometer ;  small  portable  bellostat,  etc 

(/)  Chronographs :  One  of  Bond's  pattern,  built  by  Hamblet. 

{g)  Clocks:  Mean  time;  twoby  Howard,  bothbreak-circuit:  sidereal; 
one  by  Feodsham,  break-circuit. 

(fi)  Chronometers:  Meantime;  one  by  Feodsham  :  sidereal;  odoFrod- 
SHAM,  break-circuit. 

(t)  Mtseellaneoua :  One  reflecting  telescope  of  6j-inch  aperture,  spe- 
cially used  for  obtaining  an  image  projected  ajiy  size  without  tbe  em- 
ployment of  any  enlarging  lenses,  and  a  number  of  subsidiary  pieces  'for 
investigations  in  heat  and  light. 

Electric  appliances  for  the  distribution  of  exact  time,  automatically 
and  continuously  to  points  outside  the  observatory. 

in.  Observations  dueino  the  past  tbak: 
From  September,  1878,  to  September,  1879. 

(6)  Nightly  observations  of  from  3  to  6  stars  for  time  determinations; 
observations  to  determine  tbe  longitude  of  Ebensburg,  Pa. 

(c)  Daily  map  of  solar  surtace,  drawn  by  projection  on  a  scale  of  8  inches 
to  diameter;  enlurged  drawings  of  any  spots ;  measurements  by  thermo- 
piles of  heat  of  solar  image;  study  of  protuberances,  aud  other  work 
witiii  attached  spectroscopes. 

(d)  Studies  of  tbe  lower  end  of  the  spectrum ;  mapping  of  lines  in  tbe 
extreme  red,  etc 

(i)  Comparison  of  solar  heat  with  that  of  the  Bessemer  converter; 
the  distribution  of  exact  time  to  cities,  railroads,  corporations,  or  indi- 
viduals. 

IV.  Work  proposed  foe  the  comeuo  tear,  ]879-*80: 

Systematic  observation  of  sun  as  heretofore ;  continuance  of  researches 

□ow  in  progress,  chiefly  in  solar  physics;  measurement  of  heat  of  diflfrac- 

tJon  spectrum  by  tasimeter,  etc.;  the  continuance  and  extension  of  tbe 

"  time-service." 


t:  Go  Ogle 
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V.  PEINCIPAL   PUBLICATIONa  OP  THE  ObSEBTATOBT    DtJBmO 
THE  TBAB  1879: 

1.  3.  P.  Lakolbt,  on  certain  remarkable  groups  in  lower  spectnuu, 
in  Proceedings  of  American  Academy. 

2.  S.  P.  Langley,  on  comparison  of  snn,  in  Proceedings  of  American 
Academy. 

3.  S.  P.  Langlet,  ou  Bessemeb  converter,  in  Proceedings  of  Ameri- 
can Academy. 

1.  S.  P.  Langlbt,  on  electric  time  service,  in  Journal  of  Electrical 
Society. 

Location  of  observatory :  (City)  Annapolis ;  (Oonnty)  Anne  Anindel; 
(State)  Maryland. 
liame  of  observatory :  U.  S.  Naval  Acadeut  Obseevatobt. 
Longitude  from  Washington,  E.  0''  3"  15».91. 
Latitude  N.  38°  58'  53".5 
Aatbority  for  latitude  and  longitude:  latitude.  Professor  Ghadte- 
^£T;  longitude.  United  States  Coast  Survey. 

I.  Peesonnel: 
Lieutenant  Commander  Allan  D.  Bbown,  0.  S.  N.,  head  of  Depart- 
ment Astronomy,  Navigation,  etc. 
Aaeistants:  1.  Lieutenant  Commander  Chas.   J.  Tbain,  Instructor 
Astronomy,  Navigation,  etc. 

2.  Lieut.  BAY310ND  P.  Bodqebs,  Instructor  Astronomy, 
Na\igation,  etc. 

3.  Lieut.  Wm.  J.  Babnette,  Instructor  Astronomy,  Navi- 
gation, etc.  > 

n.  Insteuhents: 

(o)  Meridian  mrcles:  1;  maker,  Gepsold;  diameter  of  circles,  2S.7 
inches;  divided  to  2';  read  by  four  microscropcs  to  2".  Aperture  of 
Directive,  4  inches;  for  observations  of  the  sun,  aperture  employed,  4 
inches;  magnifying  power  ordinarily  employed,  ebout  200  diameters. 

(c)  Equatorialinstruments :  MakerSjALVANGLABE  &SoNS;  aperture 
of  objective,  7.75  inches;  magnifyingpowersof  eye-pieces,  40, 106,  553, 
966;  micrometer  eye-pieces  89,  22C,  673. 

(/}  Ckronograpka :  One  Mobse  fillet;  one  Transit  of  Yenns  Commis- 
sion. 

{g)  Ciocks:  One  sidereal;  makers,  Abnold,  Ghas.  Fbobsham,  84 
Strand,  London. 

(A)  Chronometers:  Meantime;  makers,  Negus, Nos.  1030,1038,1260; 
Dent  2099;  Hatton,  262.    Sidereal;  maker,  Negus,  Nos.  1520, 1527. 

(»)  Miacellan^yus :  One  Talcott's  zenith  telescofie  {Wubdemann)  ;  one 
Tiwisit  of  Venus  telescope  (Siaoefole)  ;  portable  transit  (WtmBE- 
MAMH).  -,  , 

,  vCooglc 
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m.  0B£^BTATI0KB  DDBINa  THE  PAST  TEAS: 
From  October  1, 1878,  to  October  1, 1879. 
(a)  Stam  and  sun  (for  time). 
(t)  Stackpole  zenith  telescope  for  latitude  (for  patposes  4^  ii 
tion) ;  portable  transit  for  time  (for  same  purposes). 

IV.  WOBE  FEOFOSBD  FOB  THE  COHIHO  TEAR:  (1879-'80). 

Same  as  during  past  year. 


Location  of  Obtermtory:    (City)  Battle  Oeek;    (County)  Cafltoon; 
(State)  Michigan. 
Name  o/  Obaervatory;  High  School  Obsebvatoby. 

Ijongitnde  from  Washington  not  determined. 

Latitude,  not  determined. 

I.  Pebbomnel: 

Abthttb  K.  Babtlett  (private  observer). 

II.  iNSTBUMEnrS: 
(a)  Meridian  circles,  1. 

Apertnre  of  objective,  4  inches;  for  observations  of  the  sun,  aperture 
employed,  2  to  4  inches;  magnifying  power  ordinarily  employed,  75  di- 
ameters. 

(t)  MtsceUaneons:  The  only  inatmment  at  present  used  in  the  "Ob- 
servatory" is  a  4rinch  achromatic  telescope,  which  was  purchased  by  tlie 
board  of  education,  aboat  nine  years  ago,  for  the  nse  of  students  and 
teachers  in  the  high  school.  It  was  manufactured  by  Pike,  the  New 
York  optician,  and  is  mounted  upon  a  portable  tripod  stand,  provided 
with  all  the  necessary  a^iustments.  For  the  general  observations  of 
astronomy,  it  is  regarded  as  one  of  the  best  telescopes  in  this  State. 
The  two  celestial  eyepieces  belonging  to  the  instrument  disappeared 
mysteriously  about  three  years  ago,  having  been  stolen  from  ^e  case 
in  which  they  were  kept ;  and  as  they  have  not  since  been  replaced,  the 
telescope  haa  remained  in  a  crippled  condidon  without  them.  But  some 
new  eye-pieces  axe,  to  be  ordered  soon,  with  powers  varying  from  45  to 
275,  together  with  colored  eye-scrceus  for  observing  the  sun,  and  a  comet 
eye-piece,  with  large  field  and  low  power.  A  terrestrial  eyepiece  is  at 
present  being  employed,  with  a  power  of  about  75  diameters;  but  (he 
telescope  has  been  nsed  to  good  advantage  for  observations  of  the  moon, 
Jnpiter's  satellites,  and  star-clnsters. 

in.  Obsebvations  DttBma  the  past  teae: 

A  continual  watch  for  meteors  was  made  throughout  the  night  of 

Augnst  10,  and  a  large  number  were  observed  between  the  hours  of  ten 

and  eleven  o'clock  in  the  evening,  but  about  midnight  the  moon  made 

its  appearance,  and  being  near  the  '*  radiant"  in  Perseus,  prevented  any 
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BQccessful  observatioDs  being  made  towaida  momiiig.  More  tliaa  ono 
hoDdrcd  sbootiiig-stars  were  seen  in  the  space  of  one  hour  before  the 
moon  interfered,  and  several  bright  meteors  flashed  across  tbe  sky, 
leaving  Ituninons  trains  behind  them,  and  presenting  a  fine  appearance, 
notwithstanding  the  close  proximity  and  brightness  of  the  moon.  Ob- 
servations of  the  anrora  were  made  on  various  occasions,  altbongb  no 
eztraordinaiydisplays  were  seen;  and  on  many  snccessive  evenings  in 
March,  the  nnnsnal  and  remarkable  brightness  of  the  zodiacal  light  was 
particularly  noted. 

Ib.6  only  systematic  observations  with  the  telescope  since  it  was  placed 
in  the  high-school  building  have  been  made  by  Abihub  K.  Babtlett, 
of  Battle  Creek,  who  has  used  the  instrument  for  practical  purposes, 
and  given  private  instmctioDS  to  the  students  and  others  who  are  fre- 
quently enteitained  on  pleasant  evenings.  This  telescope  has  been  used 
for  various  observations  of  the  heavens.  It  was  employed  with  success 
during  the  last  transit  of  Mercury,  on  May  6, 1878,  tmd  tbe  first  external 
and  internal  contacts  of  tbe  planet  were  well  observed,  bat  the  last  two 
were  prevented  by  clonds.  During  the  past  year  the  instrument  has 
been  chiefly  directed  to  observations  of  the  various  nebulte,  star-clus- 
ters, and  the  interesting  phenomena  of  Jupiter's  satellites.  An  occulta- 
tion  of  the  star  Antares  by  the  moon  was  observed,  aud  several  draw- 
ings of  celestial  scenei?  were  made  by  the  aid  of  the  telescope. 

IV.  WOBK  PttOPOBED  FOB  THE  COMmQ  YEAB  (1879-'80): 
It  is  expected  that  the  teleeicope  will  be  provided  with  new  eyepieces 
of  high  power  some  time  this  fall,  and  when  they  are  secured  the  instru- 
ment will  be  in  mudi  better  working  order,  so  that  it  can  be  used  in 
many  other  practical  observations,  for  which  it  is  not  adapted  at  pres- 
ent. Daring  the  coming  year  I  propose  to  study  the  sun  at  frequent 
intervals,  when  the  weather  is  favorable,  and  shall  employ  tbe  high 
powers  mostly  for  observations  of  tbe  planets,  various  nebalffi,  and 
close  donble-stars.  I  shall  also  devote  much  time  to  hterary  work,  and 
intend  to  lecture  some  during  the  winter.  Meteoric  astronomy,  which 
has  been  a  subject  of  special  interest  to  me  for  some  time  past,  will  re- 
ceive a  good  share  of  my  attention  in  the  future.  The  charming  system 
of  Jupiter  will  be  studied  with  much  pleasure,  as  in  the  past,  and  I  also 
intend  to  continue  my  sketches  and  drawings  of  interesting  objects  in 
the  heavens. 

T.  PEIKOIPAL  PTTBUOATIONS  op  the  OB3EBTATOBT  DUBHia 
THE  teab: 
My  publications  have  consisted  mostly  of  newspaper  articles  on  various 
astronomical  subjects,  which  have  been  prepared  ^^ith  tbe  object  of  pre- 
senting to  general  readers  the  principles  and  wonders  of  the  science, 
and  also  to  keep  them  informed  concerning  many  interesting  phenomena 
of  the  heavens.    Among  the  articles  contribued  by  me  to  the  press  dur- 
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ing  tlie  past  five  years,  were  the  foUowiug:  "Double  Stars";  "The 
King  of  Suus";  "SbootiDg-Stars";  "The  Zodiacal  Light";  "A  Look 
along  the  Zodiac";  "The  Study  of  Aetronomy";  "The  Prince  of  Plan- 
ets"; "The  Kiuged  Planet";  "A  Celestial  Panorama";  "The  Moons  of 
Jupiter";  "The  Harvest  Moon";  "Venus  in  the  Daytime";  "Prof. 
Kichard  A.  Proctor";  "The  Lunar  Eclipse";  "Celestial  Fireworks"; 
"Frost  and  Dew";  "The  Planetary  System";  "Motions  of  the  Stars.' 
In  1877, 1  published  a  pamphlet  of  36  pages,  containing  a  lectnro  of 
mine  on  "The  Scieuce  of  Astronomy,"  embracing  its  sublimity,  history' 
progress,  wonders,.and  utility.  The  lecture  was  prepared  for  the  pur- 
I>0Be  of  popularizing  astronomy  and  rendering  it  a  subject  of  more  geu- 
erat  Interest. 

VI.  Additional  infoemation: 
There  is  no  regular  observatory  in  connection  with  the  high  school, 
but  it  consists  of  an  apartment  located  on  the  third  and  upper  tloor  of 
the  building,  in  which  the  telescope  is  kept  and  the  observations  ore 
usually  conducted.  Astronomy  is  taught  only  during  the  spring  term, 
and  but  little  interest  is  manifest«d  in  the  study  by  the  students,  al- 
though they  are  permitted  to  use  the  telescope  at  any  tima  When  the 
instrument  is  provided  with  higher  powers  it  will  be  equal  to  any  of 
its  size  in  the  State  of  Michigan  and  can  be  made  to  do  some  good 
service.  I  have  already  observed  five  new  comets  with  it  since  1873, 
two  having  been  seen  in  one  night— May  8, 1877.  Among  the  comets 
observed  were  two  discovered  by  Professor  Swift,  of  Bocbester,  N.  T. 
The  great  work  which  I  have  had  at  heart  has  been  to  arouse  an  interest 
in  the  study  of  astronomy,  as  a  means  of  culture,  especially  among  the 
young,  and  to  increase  the  small  number  of  votaries  in  this  science.  To 
this  end  I  intend  to  continue  my  lectures  and  articles  in  the  press,  and 
also  to  exhibit  celestial  objects  of  popular  interest,  on  favorable  occa- 
sions. I  will  doubtless  be  able  to  send  you  more  valuable  reports  in  the 
future. 


Location  of  t^ervatory :  .(City)  Brooklyn;  (County)  Kings;  (State) 
New  York. 

I.  Personnel: 
Director,  W.  T.  GkegG. 

(c)  Equatorial  instruments :  Maker,  WnxiAU  T.  Grechj  ;  aperture  of 
objective,  C^  inches ;  magnifying  powers  of  eyepieces,  50  to  600. 

VI.  Additional  infobiiation  : 
As  I  said  last  year,  my  observatory  was  built  to  facilitate  corrections 
of  objectives,  primarily,  but  I  have  been  prevented  from  using  it  at  all 
thus  far  by  reason  of  illness.    I  hope  to  be  able  to  do  something  in  the 
future  worthy  of  reporting. 


lyGOOgIC 


BEPOBTS  OP  AMERICAN  0B8EBTAT0BIES.  541 

Location  of  observatory :  (City)  Brooklyn;  (County)  Kiog^s;  (State) 
New  York. 

I.  Pbesonnel: 

Director,  G.  P.  Sbbtiss. 
n.  Insteuments: 

(r)  Equatorial  instruments:  One  telescope;  maker,  John  Btbne,  of 
New  York;  aperture  of  objective,  3|  iuclies;  magnifying  powers  of  eye- 
pieces, 50, 100,  100,  250,  and  320. 

(t)  Miscellaneous :  My  telescope  is  mounted  equatorially  on  a  tripod 
stand.  Tbe  objective  is  of  excellent  quality.  I  can  see  the  companion 
of  a  Lyra  and  both  the  debilissima  in  Epsilon  Lyne  with  ease.  It  also 
easily  separates  double  stars  only  l."5  apart.  Under  fovorable  circum- 
stances I  have  seen  five  of  Satom's  moons.  I  have  no  observatory,  and 
my  observations  are  made  from  lofty  windows  having  a  southerly  and 
westerly  exposure,  and  occasionally  from  the  roof  of  my  residence  on 
Brooklyn  Heights.  lu  observing  Jupiter  and  Saturn  I  ordinarily  employ 
powers  of  160  and  230,  and  occasionally  320.  For  special  pniposes  I 
have  used  a  power  of  480  with  good  efiect. 

m.  Obsbbtatiohs  during  the  fast  yeab: 

From  June,  1878,  to  September,  1879. 

I  have  devoted  most  of  the  time  spent  with  my  telescope  to  viewing 
tbe  moon  and  the  planets,  especially  Jupiter  and  Saturn.  I  have  made 
drawings  of  the  surface  of  Jupiter  at  different  times,  noting  every 
change  in  the  belts  and  spots  as  accurately  as  possible.  In  August  of 
this  year  (1879)  and  tlius  far  in  September  I  have  made  careful  draw- 
ings of  the  disk  of  Jupiter  and-  have  colored  them,  seeking  to  give  as 
near  the  exact  tint  as  possible  to  the  spots,  belts,  and  shaded  regions. 
The  general  result  of  my  recent  work  shows  that  the  northern  dark  belt 
is  of  »  coppery  hne,  verging  on  a  reddish-pnrple,  while  the  sontbem 
belt  is  gray.  The  contrast  in  the  color  of  these  two  belts  has  often 
appeared  to  me  very  strikingly.  Their  outlines  are  at  times  broken,  and 
the  copper  belt  is  frequently  seen  split  lengthwise.  White  and  dark 
spots  on  the  central  light  zone  I  have  observed  frequently. 

IV.  WOEK  PEOPOSBD  FOE  THE  COMIMG  TEAE  (1879-'80) : 

I  intend  to  continue  my  observations  and  drawings  of  Jupiter  and 
other  planets.  I  am  especially  interested  in  watching  a  remarkable 
elongated  spot  of  a  Ught  maroon  color  (with  a  trace  of  rose  tint)  that 
lies  south  of  the  gray  belt,  and  is  about  one-fourth  of  the  planet's  diam- 
eter in  length,  one-eighth  of  its  own  length  broad,  and  somewhat 
rounded  at  the  ends.  Tbe  gray  belt  opposite  this  spot  seems  to  grow 
narrower  and  bend  away  from  the  spot  toward  the  center  of  the  disk. 
All  of  my  drawings  show  light  and  dark  markings  oo  the  central  white 
zone  about  in  the  longitude  of  this  great  spot. 

n,g  -ccT'GoOgIc 


542  bepobts  of  american  0b8ebvat0bies. 

173  Gates  Avenue,  Bbookltw. 
I  liare  been  trying  in  vain  neurly  a  year  to  obtain  the  Harvard  Tol.  IX, 
to  aid  me  in  photometric  work.  Hope  to  get  it  soon.  For  that  reason, 
and  from  other  business,  my  obserratory  has  remained  idle  tliis  year 
and  does  not  deserve  a  place  in  your  notices.  I  hope  to  resume  work 
next  year;  but  my  eyes  need  rest,  and  do  not  seem  to  improve  in  this 
long  astronomical  recess. 
Tours,  truly, 

Heivbt  M.  Pabehubst. 


Location  of  observatory:  (Oity)  BofEaloj  (Connty)  Eriej  (State)  JTew 
York. 

Longitude  ftom  Greenwich,  78°  53'  26".5. 
Latitude,  42°  64'  9".5. 

Authority  for  latitude  and  longitude :  Begents  of  University  of  State 
of  New  York.    Eeport  for  1862. 

L  Pebsonwbl: 
JHrector,  Henbt  Mills. 

n.  Insteumbhts: 
(c)  Telescope  not  equatorial ;  maker,  Bardon ;  apertore  of  objective,  3 
inches ;  magnifying  powers  of  eyepieces,  60  to  250. 

in.  Obsebtatiohs  DUBraa  thb  past  teab: 
Observations  on  snn  spots  and  such  other  celestial  phenomena  as  come 
within  range  of  my  instrument. 

IV.  WOBK  PEOPOSED  FOB  THE  COMINO  TEAB  {1879-'80): 

I  propose  to  make  systematic  observations  on  sun  spots  and  to  record 
the  same  for  future  reference. 

Location  of  obtervators :   (City)  Cambridge ;  (Coanty)  Middlesex ; 
(State)  Massachusetts. 

JSame  of  obaervatory :  The  Astronomical  Observatory  of  Harvard  Col- 
lege. 

Longitude  from  Washington,  —  0"  22"  41M1, 
Latitude  +  42°  22*  48".l. 
Authority  for  latitude  and  longitude:  American  Epbemeris  for  1881. 

I.  Peesonhel: 
Director,  Edwaed  C.  PiCEEEiNa. 

Assistants,  WiLLlAU  A.  Bogebs,  A.  M. ;  Abthub  Seaele,  A.  U. ; 
Leonabd  Waldo,  S.  D.j  Fbahk  Wauw,  S.  B.j  Miss  B.  G.  Saun- 

DBES ;  WALTEE  HoXIB  ;  J.  P.  MoCOBJIACK  j  WlHSLOW  UPTON,  A.  M. ; 

Oliveb  C.  Wendell.    About  halfa  dozen  other  persons  are  employed 
in  computations.  ,  .  , 

Coogic 
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n.  Instbumknts: 

(a)  Meridian  circle :  Makers,  Tbouohton  &  SiMMS  (glasses  by  Altan 
Clabe  &  SOKS);  diameter  of  circles,  36  inches;  divided  to  5';  each  cir- 
cle read  by  4  microscopes  to  0.1".  Aperture  of  objective,  8J  ioches ; 
for  observations  of  the  aaii,  aperture  employed,  SJ  inches ;  magnifying 
power  ordinarily  employed,  300  to  350  diameters. 

(a')  East  transit  cincle,  by  Tboughtom  &  Simms  ;  diameter  of  cirelee, 
48  inches;  divided  to  &';  each  circle  read  by  i  microscopea  to  0".2. 
Aperture  of  objective,  4^  inches. 

(6)  Meridian  transit  itutrutaentg ;  Maker,  H&bbst,  of  Pulkowa ;  aper- 
ture, 2|  inches;  magnifying  power,  up  to  200  diameters. 

(b')  Large  photometer,  monnted  in  the  meridian,  for  compariog  im- 
ages of  stars  during  transit. 

(c)  Equatorial  itutntments :  Maker,  Mebz  ;  aperture  of  Directive,  15 
inches ;  magnifying  powers  of  eyepieces,  100  to  2000. 

(&)  West  equatorial,  by  Alt  an  Clabk  &  Sons  ;  aperture,  5|  inches. 

{d)  Spectroscopes :  Three,  described  in  Vol.  VIII  of  the  Annals  of  the 
Observatory. 

(e)  Photometers  and  other  subsidiary  apparatus :  One  ZJiixiTEB  photo- 
meter, and  several  photometers  of  other  kinds. 

(/)  Ckronograpka ;  Two  spring  governors,  by  W.  Bond  &  SoN;  one 
small  barrel  chronograph. 

(g)  Clocks:  Meantime;  maker.  Bom),  394 :  sidereal;  makers,  Fbod- 
8HAH,  1327 ;  Bond,  312. 

(A)  Chronometers:  Sidereal;  makers,  Fbodshah,  3451;  Bond,  236; 
thermometric  chronometer,  Fbodshau,  3424. 

(t)  Miseellaneous ;  Comet-seeker  and  other  small  telescopes  and  appa- 
ratus. 

ni.  OBSEBTATIONS  DFBIKO  the  past  TJ14B: 

From  September  1, 1878,  to  September  1, 1879. 

(a)  Completion  of  observation  of  stars  to  the  ninth  magnitude,  incla* 
BJve,  iu  zone  50°  to  55°;  completion  of  observations  of  bright  stars  not 
recently  well  detenniued;  commencement  of  observations  of  absolute 
places  of  important  stars;  observations  for  clock  error,  for  use  of  time 
service  (signals  sent  every  two  seconds  to  many  points  in  and  near 
Boston). 

(ft)  Observations  for  clock  error,  as  above. 

(&')  Fbotometno  comparisons  of  stars  visible  to  the  naked  eye ;  the 
observing  list  inclndes  aboat  4,000  stars. 

(c)  {&)  Pbotometricobservationsofsatellitesofsnperiorplanetg;  pho- 
tometric observations  of  the  ecUpaes  of  Jupiter's  satellites ;  commence- 
ment of  spectroscopic  and  photometric  observations  of  selected  nebulie ; 
observations  of  comets  and  asteroids. 

IT.  WOBK  PBOPOSED  FOB  THE  OOSHNO  TEAB  {1879-'80) : 

Continuation  of  observations  now  in  progress. 
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V.  Principal  publications  of  tiie  obsertatort  DUBma 

TOE  yrar: 
1.  E.  C.  Pickering,  aonual  rei>ort,  1S7S;  pablisbed  in  1879,  toL  1, 
page  14. 

VI.  Adbitional  information: 

Two  volatues  of  the  aunals  of  the  observatory  are  in  conrse  of  pabli- 
catioD. 

The  financial  conditioD  of  the  observatory  has  been  greatly  improved 
by  the  completion  of  a  subacription  to  provide  for  its  current  expenses. 
Thi»  will  be  of  important  service  in  the  reduction  of  a  large  accamula- 
tion  of  observations,  the  publication  of  which  must  otherwise  have  been 
long  delayed. 

A  room  has  been  fitted  up  for  the  purpose  of  making  accurate  meas- 
ures of  distance  and  comparisous  of  scales. 


Location  of  observaUmj :  (City)  Chicago;  (County)  Cook ;  (State)  Illi- 
nois. 
S'ame  of  observatory :  DEARBORN  Untversitt  Observatory. 
Longitude  from  Washington,  +  0''  42"  14'.26. 
Latitude,  +  41°  50"  01".0. 
Authority  for  latitodo  and  longitude  i  American  Ephem.  and  Nant. 
Almanac. 

I.  Personnel: 
Director,  G.  W.  Hough. 

II.  Instruments: 

(a)  Meridian  circles :  Makers,  Eepsold  &  Son;  diameter  of  circle, 
40  inches ;  divided  tq  2' ;  read  by  4  microscopes  to  0|'.l ;  aperture  of 
objective,  6  inches;  for  observations  of  the  son,  aperture  employed,  3 
iucUes.  . 

(c)  Equatorial  ins^vmenta:  Makers,  Alt  an  Clark  &  Sons;  apejf- 
ture  of  objective,  18^  inches;  magnifying  powem  of  eyepieces,  positivo, 
120,  190,  287,  385,  900;  negative,  135,  225,  450,  900. 

(/)  Chronographs :  G.  W,  Houoh  ;  cylinder  recording. 

(ff)  Clocks:  Mean  time;  Makers,  Howard  &  Co.;  Graham  escape- 
ment, mercnry  pendulum.  Sidereal ;  Makers,  Charles  Goetnsb  & 
Co.,  London ;  Graham  escapement,  mercury  pendulum, 

(k)  Chronometers:  Sidereal;  Maters,  Bond  &  Son. 

{i)  Miscellaneous :  Signal  mean  time  clock  for  transmitting  time  sig> 
nals. 

III.  Odsebtations  dubeng  the  past  YEAB: 
From  May  18  to . 

(a)  The  Dearborn  Observatory  is  not  at  present  in  active  operation  fbr 
want  of  Amds.  Observations  are,  however,  made  by  the  dii«ct<»  as  fa 
as  his  time  will  permit.  ,  .  , 
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(e)  (&)  Eqvatorial:  ObRervationsODTempel's  comet;  observations  on 
Swift's  comet;  micrometrical  measaremtsate  of  the  disk  of  Jupiter  for 
figure  now  in  progress.  Mr.  S.  "W,  Bubnhau  has  the  use  of  the  equa- 
torial for  double-atar  work  when  it  is  not  otherwise  employed.  Merid- 
ian circle  used  for  time  and  the  observation  of  stars  for  eztra-meridiaa 
observations. 

Location  of  observatory :  (Village)  Clinton ;  (Conntj*)  Oneida;  (State) 
New  York, 

Home  of  observatory :  Litchfield  Obse«vatoht,  of  Hamilton  Col- 
lege. 

Longitude  from  Washington  0''  6"  34«.65  east 
Latitude  -f  43°  y  16".5 
Authority  for  latitude  and  longitude:  reports  to  the  regents  of  the 
university  of  the  State  of  New  York. 
I.  PEEflOHHEL: 
Director,  C.  H.  F.  Petekb. 
Kg  assistants. 

IL  IN8TBUHENT8: 

(b)  Meridian  transit  instruments:  Maker,  Wubdehann ;  aperture  2^ 
inches. 

(c)  Equatorial  itutruments :  Makers,  SPENCEB  &  EATON;  apertareof 
objective,  13^  inches;  magnifying  powers  of  eyepieces,  80  to  1,6U0. 

[&)  Ditto,  Steinheil,  aperture  4  inches;  altitude  azimuth,  Schbo- 
DBE,  6  inches  aperture, 

{/)  Chronoffrapka:  Wk.  Boim  &  Son. 

(j7)  Clocks:  Mean  time;  makers,  Wm.  Bond  &  Son. 

(ft)  Ckronometers :  Sidereal;  makers,  Wh.  Bond  &  SoN. 

(i)  Miscellaneous:  For  further  details  see  catalogue  of  Hamilton  Col- 
lege. 

III.  ObSEKVATIONS  DUEINO  the  past  TEAK: 

{b)  Time  determiuation. 

(c)  {&)  Minor  planets,  comets,  and  zones  of  stars. 

rv.  Woek  peofosed  fob  the  cojima  yeae  (1880): 

Continuation  of  that  of  preceding  year. 
VL  Additional  infobmation: 

[Prom  January  1, 1870  to  October  1, 1879,  Dr.  PETEBShas  discovered 
7  asteroids,  though  he  baa  omitted  any  notice  of  them  from  his  report 
This  makes  in  all  38  asteroids  discovered  by  him. — ^E.  s.  H.] 

Location  of  observatory :  (City)  Columbia;  (County)  Boone;  (State) 
Missouri. 

Name  of  observatory:  ObseevATOBT  of  THE  Ukivekbity  of  thB 
State  of  Misboubi. 

LoDgitade  from  Washington,  V'  l'  6"  west 


Latitude  38°  56*  north. 


aMiB.S4 36 
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Authority  for  latitudeand longitude:    Joseph  Fioklin  and  Thohas 

J.  LOWBT. 

I.  Personnel: 

Director,  Joseph  Fiokxin. 

Assistant,  Thomas  J.  Lowrt. 
IL  Inbtedments: 

(a)  Meridian  cirelea :  One;  maker,  Brunneh,  o£  Paris;  diameter  of 
circle,  10 J  inches ;  divided  to  5';  read  by  two  mieroacopes  to  3" ;  aper- 
ture, of  objective,  2^  inches ;  for  observations  of  the  snn,  apertnre  em- 
ployed, 2Jy  inches;  magnifying  power  ordinarily  employed,  50  diameters. 

(c)  Equatorial  instrument :  Maker,  Hemrt  Fitz,  of  New  York ;  aper- 
.  ture  of  objective,  i^  inches;  magnifyiag  powers  of  eye-pieces,  30  to  240. 

(0)  Clodcs :  Mean  time;  maker,  Biggs,  of  Philadelphia;  sidereal; 
makers,  Obbgq  &Bm>P,  of  New  York. 

(t)  Miscellaneom :  The  instrumental  equipment  includes  also  a  sextant, 
made  by  E.  &  G.  W.  Blxjwt,  of  New  York.  The  arc  is  graduated  on 
silver,  and  reads  by  a  vernier  and  microscope  to  10  seconds.  An  altitude 
azimuth  instrument,  made  by  E.  &  G.  W.  Bldnt,  of  New  York.  Ithas 
an  aperture  of  2^  inches.  The  eircles  are  12  inches  iu  diameter,  and 
gittduated  to  10  miuutes.  The  horizontal  circle  has  four  verniers  with 
microscopes,  and  the  vertjcal  circle  two ;  and  each  reads  to  10  seconds. 
A  transit  theodolite,  made  by  Gregg  &  Bupp,  of  New  York. 

III.  Observations  during  the  past  tear: 

(a)  Our  observatory  is  used  chiefly  for  instructional  purposes.  My 
time  is  so  completely  occupied  by  work  in  the  class-room  that  I  have  veiy 
little  time  for  original  work. 

IV.  Work  proposed  for  the  coMiNa  year  (187&-'80): 
The  ordinary  work  of  instruction  to  classes  in  astronomy,  and  a  re- 
determination of  our  latitude  and  longitude. 

Location 0/  observatory;  (City) Columbus;  (County)  Franklin;  (State) 
Ohio. 
Name  of  observatory :  Ohio  State  Unitbrsitt. 

I.  Personnel: 
Director,  R.  W.  MtiFARLAKD. 

VI,  Additional  information: 
I  have  no  regular  observatory  yet,  but  have  the  private  nse  of  two 
telescoi>es,  with  which,  in  a  small  way,  I  am  trying  to  get  the  authori- 
ties moved  to  do  something  worth  reporting,  which  I  cannot  now  do. 

Locxttion  of  observatory!  (City)  Elizabeth;  (County)  Union;  (State) 
New  (lersey. 
Name  of  observatory !  None. 
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Longitnde  from  Washington,  2°  SC  33"  east. 
Latitude,  40^  W  19"  north. 
Authority  for  latiCnde  and  longitnde :  United  States  Coast  Survey. 

I.  Febsonkix: 
Director,  Chables  W.  Plyeb. 

n.  INSTBUMENTS: 
(ft)  Meridian  trangit  instruments:  Makers,  John  Buss  &  Sows,  New 
York }  aperture,  1  inch;  magnifying  power,  10  diameters. 

(c)  Equatorial  inatrumenta :  Maker,  Henbt  G.  Fitz  ;  aperture  of  objec- 
tive, 6|  inches. 

{&)  Nine  eye-piecee,  from  50  to  630. 

in.  Obsebtations  DUBma  the  past  year: 

(c)  {&)  None,  owing  to  ill-health,  except  an  occasional  search  for 
comets. 

IV.  WOBK  PEOPOSED  POE  THE  COSEma  TEAB  {18T9-'80): 

Drawings  of  the  surface  of  Mars,  whicA  will  be  a  continuation  of  my 
vork  iu  1S77. 

Lo&i^n  of  oheervatory :  (City)  Fordham ;  (County)  New  York;  (Stat«) 
New  York. 

Private  observatory. 

Longitude  from  Washington,  O""  12"  40'.47  eaat. 

Latitude,  40©  52*  31".3. 

Latitude  and  longitude  deducetl  from  Coast  Survey  map  of  1S63  and 

American  Ephemeris  1879,  assuming  the  latitude  and  longitude  of  New 

York,  given  in  the  Ephemeris,  to  be  the  latitude  and  longitude  of  the 

City  Hall. 

I.  Peesonwel: 
JHrector,  William  Meikleham. 
No  assistAQts. 

n.  iNSTEiruEnTS: 
{ef  Equatorial  instruments:  Maker,  John  Btbne,  of  New  York;  ap- 
erture of  objective,  4^  inches;  focal  distance,  65  inches;  magni^ing 
powers  of  eye-piecea,  20,  30,  45,  60,  80, 160,  250,  SOO,  360,  and  460;  also 
an  amplifier  which  doubles  each  of  these  powers  when  used.  Attached  to 
the  telescope  is  a  finder  of  IJ  inches  ajMrtore,  magnifying  20  diameters. 
Bight  ascension  circle  divided  to  read  to  4  seconds  of  time;  declination 
circle  divided  to  read  to  1'  of  arc  Both  circles  divided  on  silver  and 
read  by  microscopes  atteched  thereto.    Driving-clock. 

(d)  Speotrosoopes :  One. 

(g)  Clocks:  Mean  time;  Maker,  Seth  TnoaiAg,  Sons  &  Co. 

(i)  Miscellaneous :  Pilar  micrometer;  divided  on  silver  to  measure  A" 
of  arc  in  distance,  and  6'  in  position,  with  suitable  eye-pieces  and  ilia- 
mioatjng  apparatus. 
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in.  0B8EBTATI0NS  DUEINQ  THE  PAST  TEAS: 

From  September  1, 1878,  to  September  1, 1879. 

(c)  Obserratious  of  the  magnitudes  and  colors  of  doable  etftre, 
Innfur  peaks  and  cratera,  solar  spots  and  foculffs,  belts  of  Jupiter,  ringx 
of  Saturn.  In  Bolar  observations  I  find  it  advantageous  generally  to 
reduce  the  aporature  of  my  telescope  to  3  Ai  inches,  and  use  an  eye-piece 
magnifjing  80  diameters,  with  a  riglit-angle  prism  instead  of  a  colored 
glass  screen. 

(i)  Measurements  of  position  and  distances  of  comjiouents  of  doable 
stars;  heights  of  luoarpeaks  by  tlie  lengths  of  their  shadows^  tridth  of 
iQuar  craters;  sizes  of  solar  spots. 

IV.  WOBK  PEOPOSBD   FOE  THE  OOMINO  TEAB  (187»-'80): 

A  coattnoation  of  the  above. 


Locatitm  of  observatory:  (City)  near  Fort  Dodge;  (County)  Websterj 
(State)  Iowa. 

liongitude  from  Washington,  l**.  S'.d  west. 

Latitude,  42°  Sff  north. 
Authority  for  latitude  and  longitude,  F.  Hess. 

I.  Peesonnel: 
Director^  F,  Hess. 
Assistant,  Mrs.  P.  B.  Hess. 

II.  Insteumenth: 

(a)  Aperture  of  objective,  2g  inches ;  for  observationa  of  the  sun, 
aperture  employed,  2g  inches;  magoi^ing  power  ordinarily  employed, 
50  diameters. 

(b)  Meridian  transit  instruments :  Makers,  J.  Beown  &  Son,  New  York ; 
aperture,  1  inch ;  magnifying  power,  10^  diameters,  with  horizontal  and 
vertical  circle,  each  reading  to  1. 

(g)  Cloctca :  Mean  time ;  maker,  G.  Mi  Wheeleb,  Elgin,  111. 

(()  Miscellaneoua :  One  Tbouohtoit  sextant  and  artificial  horizon. 

m.  Obsebtatiohb  dueing  the  past  yeae: 
From  September  15, 1878,  to  September  15, 1879. 

(a)  Observations  of  sun-spots,  occultattous,  eclipses  of  Jupiter's  sat- 
ellites, and  searching  for  intra-Mercorial  planets. 

(b)  (C)  Observing  the  variations  of  the  magnetic  needle,  altitudes  and 
azimuths,  time,  latitude  and  longitude,  and  approximately  locating  sun- 
spots. 

(t)  Observing  altitudes,  time,  latitude  and  longitude  of  various  places. 

IT".  WOEK  PBOPOSED  FOB  THE  COMraO  TEAE  (1880): 
Continuation  of  previous  work  and  the  establishment  of  an  observa- 
tory on  Mount  Zapato,  Colorado,  located  5.9  miles  S.  76^  E.  (M.  B.)  from 
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N.  G.  Adbe's  house  at  Zapato,  and  minn;  to  an  altitude  of  6,120  feet 
above  said  bouse,  the  approximate  elevatioa  of  which  above  sea-lerel 
is  8,009  feet,  provided  a  valid  title  can  be  obtained  by  purchase  or  oth- 
erwise to  sections  13  and  14,  township  2&  north,  of  range  73  west,  of  the 
Bixth  princip^  meridian,  as  yet  nnsurveyed  and  nooccapied  public  laud 
comprising  this  mouutaiu,  the  most  accessible  of  the  higher  peahaof  the 
Sierra  Blanco. 

v.  Additional  infoemation: 

April  25,  1879, 1  found  Bbobsen*s  comet  in  the  vicinity  of  a  star  sup- 
posed to  be  B.  A.  C.  1504,  coming  within  the  same  field  of  view  of  in- 
strument (a),  in  which  the  comet  was  seen  with  a  magnifying  power  of 
50.  The  comet  was  observed  each  following  night  until  April  30,  when 
a  star,  supposed  to  l)e  B.  A.  C.  1849,  was  within  the  same  field  of  \'iew 
with  the  comet  It  was  looked  for  again  all  night  of  May  5,  but  could 
not  be  found  again. 

During  a  few  hours  in  tbe  luglits  of  July  18  and  Angnst  10,  on  the 
San  Juan,  below  Pagosa  Springs,  Colorado,  I  saw  many  very  brilliaut 
meteors.  Monthly  reports  of  sun-spots  and  other  miscellaneous  observa- 
tions have  been  made  to  the  Chief  Signal  Officer  of  the  Army. 

Location  of  obstrtiatory:  (City)  Glasgow;  (County)  Howard;  (State) 
Missouri. 

Name  of  observatory :  MonitisoTr  OBEfBBVATOET. 

Longitude  from  Washington,  1"  3"  6'.8  W. 
Latitude,  Sflo  16'  16".7o  N. 

Authority  for  latitude  and  longitude ;  Longitude  by  time  signalt  from 
tbe  Kaval  Observatory  on  five  successive  days;  latitude  from  a  series  of 
observations  on  circnmpolar  stars  made  on  meridian  circle. 
L  Peeboknel: 

Director,  Cake  W.  Peitohett. 

Amistant,  C.  W.  PKITCHBTT,  Je. 
II.  Insteumbmts  : 

(a)  Meridian  circles:  makers,  Teottohtoh  &  Sivms,  London;  diam- 
eter of  circles,  24  inches;  divided  to  6';  read  by  8  microscopes  to  1"; 
aperture  of  objective,  6  inches ;  for  observations  of  the  Snn,  aperture  em- 
ployed, 4  inches;  magnifying  power  ordinarily  employed,  200  diameters. 

(c)  EquatoruUinatrumenta:  Makers,  Alt  AN  Claee  &  Sons  ;  aperture 
of  objective,  12J  inches;  magnifying  powers  of  eyepieces,  50  to  1,000. 

(/)  Chronographs:  by  Altan  Clark  &  Sons,  conical  pendulnm. 

{g)  Clocks :  Sidereal,  maker,  Charles  Frodsham,  Ko.  1369. 

(A)  Chronometers :  Sidereal,  makers,  T.  S.  &  J.  D.  Negus,  break  circnit 
No.  1590. 

{i)  Miacellaneout !  Small  ^tazlmath,  Casklla, London;  baromet*ir  and 
tbermometor. 
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III.  Obsbbtatioks  dubing  the  pabt  ykab: 
{From  September  1,  1878,  to  September  1, 1879.) 

(a)  Meridian  circle  has  only  been  need  for  time  obaervatioiu. 

1.  Third  serien  of  obaervations  on  satellites  of  Saturu. 

2.  Observations  of  satellites  of  Japiter. 

3.  Measures  of  position,  angle,  and  distance  of  donble  and  multiple 
stars. 

1.  In  progress,  an  extensive  aeries  of  observations  on  the  Bed  Spot  on 
Jupiter,  flist  seen  Joly  9, 1878.  Transit  of  center,  for  redetennination 
of  axial  rotation. 

5.  A  few  occnltations  of  stars  by  the  Moon. 

IV.  WOBK  PROPOSED  FOB  THE  COMIKa  TEAB:  (1880.) 

(a)  It  is  expected  that  the  meridian  circle  will  be  put  to  systematic 
use  during  the  ensuing  year. 

(c)  The  observations  on  the  equatorial  will  be  divided  between  the 
fixed  stars  and  planets  as  the  relative  importance  of  the  work,  for  the 
time  being,  may  demand. 

VL  Additional  ihpobmatiok: 

We  have  no  fund  for  deft^yiug  expenses  of  publications.  A  few 
papers  have  been  published  in  the  "As&x>nomische  S^achricbten"  and  the 
"  Observatory,"  London.  There  exists  here  quite  a  large  number  of  ob- 
servations which  might  be  of  nse  if  pubhahed. 

Lomtion  of  observatory :   (City)  Hanover;  (County)  Gr&fton;  (State) 
New  Hampshire. 
Name  of  obiervatory :  Shattuck  Obsebvatoht. 

Longitude  f^m  Washington,  19'°  3*.66  east. 
Latitude,  430  4L"  lo".2  north. 
Authority  for  latitude  and  longitude :  Prof  C.  A.  Tonug. 

I.  Peesonnbl: 
THrector,  Chables  P.  Emeesott, 

ABtUtanU:  1.  Chables  D.  Lahb,  j  Boom  in   the  observatory,   and 
>     have  charge  of  the  meterologi- 

2.  David  B.  Beed,      )     cal  observations. 

3.  Qeobqe  O.  Mitchell, 
u.  instbuments: 

(a)  Meridian  oirelea:  makers,  TEOTrGHTOif  &  Snots;  diameter  of 
circle,  30  inches ;  divided  to  5' ;  read  by  reading  microscopes  to  1',  and 
micrometers  to  single  seconds;  aperture  of  ot^eotive,  4  inches;  mag- 
nitying  power  ordinarily  employed,  120  diameters. 

[c)  Ilquatorial  iiwtrumenta :  Makers,  Alvan  Clare  &  Sons  ;  aperture 
of  objective,  9.25  inches ;  magniiyiag  powers  (tf  eyepieoes,  100  to  1,300, 
20  in  number. 
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(d)  Speotroteopea :  Large  9  prism  Glabk  spectroscope ;  seven  prism, 
doable  actiag  (equivalent  to  13  prisms),  fitting  eqnatorial  mentioned 
above. 

{/)  Chronographa :  Bond's  Spring  Governor. 

(g)  Clocks:  Mean  time;  makers,  Utzschneideb  &  Fbaut^ihofeb, 
connected  with  clirouograph ;  Sidereal,  makers,  UTZSOHNQlDEB  & 
Mahleb,  of  Munich,  connected  with  chronograph. 

(i)  Mi»eellaneoM :  Cometseeker,  aperture  3.6  inches,  mounted  on  large 
tripod;  small  portable  telescope,  aperture  3  inches;  zenith  sector,  loaned 
by  Coast  Survey,  aperture  4  inches ;  full  set  of  common  meteorological 
apparatus,  including  a  recording  barometer;  sextant  by  Qabdy,  of 
London. 

IIL  ObSEBVATIOKS  SXTBINa  tH£  PAST  TEAB. 

(a)  li*or  time  and  latitude. 

(d)  Class  illustration  on  reversal  of  lines,  and  for  prominences. 

(t)  Meteorological  observations  3  times  per  day ;  sun  spot  observations 
ain<«  September  1, 1879. 

IT.  WOBK  PBOPOSED  FOB  THB  OOUINQ  TBAB :   (1880.) 

Similar  work,  with  special  attention  to  sun  spots,  prominence,  &c., 
and  spectroscopic  observations. 

Loeation  of  observatory :  Hastings;  (County)WestcheBter;  (State)New 
York. 

Ifame  of  obaervatory ;  Henry  Draper's  Observatory, 

Longitude  &om  Greenwich,  73^  S2'  25"  west. 
Latitude,  40°  69'  25". 

Authority  for  latitude  and  longitude :  United  States  Coast  Survey. 
L  Pebsonnbl: 

Director,  Dr.  H.  Dbafeb. 

Aniatant,  Mrs.  Dbapeb. 
IL  Instbuments  : 

{b)  MeridiantraimtiMtrumen^ :  Makers, SiAOKFOLE Bbos. ;  aperture, 
2  inches;  magnifying  power,  25  diameters. 

{e)  EquaUyrial  inatntmeata :  28-inoh  silvered  glass  reflector  by  H. 
Dbafeb  ;  12-inch  achromatic  by  Altan  Clabk. 

{d)  Spectroscopes:  Grating  spectroscope  for  solar  work  by  Altax 
CI.ABK;  stellar  spectroscope  by  Bbowninq  ;  stellar  photographic  speo- 
tioscope  by  H.  Dbapeb;  large  spectroscope  for  research  on  oxygen  in 
the  Snn. 

(/)  Chronograph:  by  H.  Deaper. 

(A)  Chronometers :  Mean  time,  makers,  Neous  Bbothebs  ;  sidereal, 
makers,  Nequs  BROTHEBa,  break  circait 

(i)  MiaoeUaneouas   Silvered  glass   altazimath  15 j  inches  aperture; 
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petroleum  engine;   gramme   machine;  17-mch  iodactiou  coil;  photo- 
graphic  apparatus. 

in.  Obsebtations  Dunraa  ths  past  tbab  : 
(a)  The  main  work  has  been  photography  of  the  8i>ectra  of  stars  and 
the  planets  especially,  and  a  Lyrce,  Arcturaa,  Jupiter,  and  the  Moon. 
The  reiicarcb  on  the  presence  of  oxygen  In  the  Sun  has  beeu  continued. 

IV.  WOEK  PROPOSED  FOR  THE  OOMIMO  TEAR :  (1879-'80.} 

Continuation  of  the  above. 

VI.  ADDITIONAL  INFOEMATION: 

The  results  of  the  researches  iu  this  observatory  have  been  printed  in 
the  Amencaii  Journal  of  Science,  in  the  monthly  notices  of  the  Boyal 
Astronomical  Society,  the  Comptes  Bendus  of  the  French  Academy  of 
Science,  and  the  Journal  of  the  Italian  Spectroscopists. 

Loeation  of  observatory :  (City)  Haverford;  (County)  Montgomeiy; 
(State)  Pennsylvania. 
Same  of  observatory :  HayebfoBD  GoLL&aE. 

Longitude  from  Washington,  . 

Latitude,  40^  ly  36".&. 

I.  Peesonnel: 
Director,  Isaac  Shaepless. 
A88Wtant«:  1.  WiLLlAM  F.  PERRY, 

2.  JosiAH  P.  Edwards. 

II.  INBTEUMENTS : 

(a)  Meridian  circles :  2 ;  diameter  of  circles,  26  inches ;  divided  to  — '^ 
read  by  4  microscopes  to  2" ;  aperture  of  objective,  4  inches. 

(b)  Meridian  transit  iastrvmenta  i  Aperture,  1^  inches. 

(c)  Equatorial  instruments :  Maker,  Firz ;  aperture  of  objective,  8jt 
inches ;  magnifying  powers  of  eyepieces,  60  to  900. 

(/)  Chronographs ;  Bond's  magnetic. 

(17)  docks  :  Mean  time;  maker,  William  E.  Harper,  Philadelphia; 
1  sidereal;  makers,  no  name. 

Prof.  Samuel  Alsop,  the  previousdirector  of  theobserv-atory,  hasbeen 
absent  from  duty  during  the  past  year  on  account  of  iU  health. 

Location  of  observatory :  (City)  Iowa  City;  (County)  Johnson ;  (State) 
Iowa. 
2fame  of  observatory :  C.  W.  Irish's  Private  Observatory. 
Longitude  from  Washington,  57"  52". 

Latitude.  41°  Siy-^. 
Authority  for  latitude  and  longitude:  Obaervatious  by  self  during 
the  past  eleven  years. 
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I.  Pebsonnel: 
Directory  C.  W.  Ibibh. 
Aa»utant« :  1.  Mrs.  G.  W.  Irish, 

2.  Miss  Lizzie  Ibish, 

3.  Miss  Ruth  Ibish, 

4.  Dr.  0.  M,  HOBBT. 

II.  INSTBUMEKTS: 

(b)  Meridian  tranait  ingtrumenta :  Makers,  made  by  self;  apertnze,  1 
inch;  maguifytog  puver,  11  diameters. 

(c)  Equatorial  instrumaita:  Makers,  Chevalibb,  Paris;  aperture  of 
objective,  4  inches ;  mi^nif^/ing  powers  of  eyepieces,  25  to  300. 

(/)  Chronograpkt :  A  Morse  register. 

(ff)  Clocks :  Mean  time ;  maimers,  Oermim  make,  beats  |  seconds. 

III.  Obsebtations  dubino  the  past  teab: 

(a)  Have  done  nothing  since  the  transit  of  Mercury,  May,  1878. 

{Former)  location  of  obxervatorj/  :  (City)  Jackson;  (Connty)  Jackson; 
(State)  Michigan. 

Longitude  from  Washington,  west  29">^9«.  74. 
Latitude,  42°  14'  25".21. 
Authority  for  latitude  and  longitude:  Mouument  set  by  Lake  Survey. 

I.   PEB30I4NEL: 

Directory  O.  Mux, vet. 

IL  INSTBUHEKTS: 
{c)  Equatorial  inatrument» :  Makers,  S.  &  B.  Solomons,  London ;  aper- 
ture of  objective,  3  inches ;  magui^iug  powers  of  eyepieces,  30  to  205. 
(A)  Chronometers:  Mean  time;  makers,  FiNEB  &  XoWLAND,  London. 

UL  Obsebtations  DUBina  the  past  teab: 
(a.)  Telescope  dismounted  for  post  year.    Will  remonnt  at  Wichita, 
Kans. 

VI.  Additional  information  : 
Having  removed  to  Wichita,  Kans.,  please  address  me  at  this  place 
in  future. 

Jjocation  of  observatory:  (City)  Lawrence;  (Connty)  Douglas ;  (8tat«) 


Name  of  observatory :  Connected  with  Kansas  State  Univermty. 
Longitude  from  Waabington,  1"  12"  il*.  0. 
Latitude  38°  57'  15". 
Authority  for  latitude  and  longitude :    Fbed.  W.  Babdwbll,  late 
Processor  of  ABtrouomy,  K.  S.  U. 
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I.  PeBBONKEL: 
Director,  H.  8.  8.  Smith. 

II.  Insteuhcentb: 

{b)  Meridian  tranait  imtrummts :  Makers,  Staokpole  Bbos.  ;  aper- 
ture,  24  inches ; 

{g)  Clocka :  Mean  time ;  mafcera,  E.  Howabd  &  Co.,  Boetoa  (medium) ; 
Sidereal ;  makers,  Bbocebanks,  London  (old). 

{h]  Chronometers :  Sidereal ;  makers,  T.  S.  &  J.  D.  Nequs,  New 
York  (good). 

(t)  Miscellaneous  :  Sextant,  O-aubet. 

ni.  Observations  Duumo  tee  past  tbab  : 

(6)  (ft')  Time. 

IV.  WOBK  PBOPOSED  FOB  THE  COMIKQ  TEAJB  (1880) : 

Kot  settled. 

VI.  Additional  inpokmatioit  : 
Observatory  torn  down  in  April.    Small  temporary  obserratqiy  in 
process  of  constmction. 

Txication  of  observatory :  (City)  Madison;  (Coanty)  Jefferson ;  (State) 
Indiana. 
Name  of  observatory :  Faibuount  Obsebtatobt. 

Longitude  &om  Washington,  O**  33°  34*  +. 

I.  Peesonkel: 
Director,  Ibbael  Fowi-EE. 
Assistant,  My  son. 

II.  iKSTBUXEnTB: 

(c)  Equatorial  instruments :  Maker,  I.  Fowler  ;  aperture  of  objective, 
6  inches ;  magnifying  powers  of  eyepieces,  90, 120,  300. 

(jf)  Clodci :  Mean  time ;  maker,  L  FovLEB. 

(»)  Miscellaneous :  My  yard  is  my  observatory;  location,  Fairmount, 
near  the  City  of  Madison,  Jeffetsou  County,  State  of  Indiana.  I  and 
nty  son  are  the  observers.  Instruments:  1.  A  6-inch  metal  reflector, 
focal  length  90  inches,  mounted  equatorially  with  hour  and  declination 
circles,  also  tangent  screw  for  slow  motion.  2.  A  portable  silvered  glass 
reflector  50  inches  focal  length,  with  eyepieces  varying  from  40  to  300 
diameters.  3.  A  mean-time  clock  beata  seconds,  used  as  a  regulator  in 
my  watch  shop,  all  made  by  myself.  I  commenced  my  obHervations  in 
1869;  scarcely  a  favorable  night  has  passed  without  finding  me  at  the 
telescope,  but  I  have  kept  no  record,  so  it  can  be  of  no  service  to  science. 

IT".  WOBK  FBOP03ED  FOB  THE  COMma  TEAR  (1880) : 

I  propose  the  coming  year  to  keep  a  record  of  all  observations  made ; 
so  if  I  should  awkwardly  stumble  upon  something  of  interest  I  will  com- 
municate the  same.  My  observations  will  be  confined  to  bud  spots,  a 
search  for  Ynlcan,  and  observing  Jupiter  and  Satom.    /  ~  i 
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Looation  nf  obtervator}/ :  Mount  Lookout;  (Ooonty)  Hamlltoii;  (State) 
Obio. 

yameofobservaUm/:  CiNCINWATI  Obsebvatoet. 

Longitude  from  Washington,  29"  29.42*  W. 
Latitude,  39°  ff  35".5. 
Aatbority  for  latitude  and  longitude :  American  Ephemeris  for  1880. 

L  PEBBOITNEiL: 

IHrector,  Oemond  Stone. 
Aaaiatant,  Hebbebt  A.  HoWB. 
Student,  H.  Y.  Egbebt. 

n.   ISSTEOMBNTS: 

(ft)  Meridian  trannt  instruments  :  Makers*  BxjFP  and  Beegeb  ;  aper> 
tnre,  3  inclies;  magnitying  power,  100  diameters. 

{&)  Equatorial  inatrumenta;  Makers,  Utzschnbideb  and  Fbaubn- 
hofbb;  finished  by  Mebz  &  Mahleb;  object-glass  reflgnred  by  Al- 
VAj(  Clabk  &  SoNa;  aperture  of  objective,  llj  inches;  maguifying 
powers  of  eyepieces,  90  to  1,400. 

(&I  Altan  Clabk  &  Sons;  aperture, 4 inches ;  magnifying  powers, 
15  to  250. 

(/)  Chronograpia :  Bokd. 

is)  Clocks:  2  mean  time;  makers,  KoBEBT  MoLTm:nx,jAs.  BiTCHiB 
&  Son. 

(h)  Chronometers,  Sidereal,  1 ;  makers,  Wm.  Bond  &  Son. 

(t)  MisceUaneous :  Magnetic  theodolite;  maker,  Gambet.  'Sextant; 
makers,  Sxaokpole  &  Beotheb.  Inclinometer,  time-ball,  telegraphic 
apparatus,  etc. 

ill.  Obsebvatioks  dueino  the  past  yeae: 

From  September  1,  187S,  to  September  1, 1879. 

{b)  Determination  of  time  and  latitude. 

(o)  2033  seta  of  douhle-atar  measurements. 

(c  and  &)  Examioation  of  surface  of  Sun  on  180  days.  Spots  seen  on 
40.  {&)  was  used  with  one  inch  aperture  until  the  middle  of  February, 
1879.    Since  that  (c)  most  of  the  time  with  an  aperture  of  5  inches. 

rV.  WOBK  PbOPOSED  POE  THE  OOMINa  TEAB  (1879-80) : 

Continuation  of  observations  of  double  stars  and  obserx'ations  of  sun 
spots  with  (c) ;  DurchmusteruDg  south  of  23<^  south  declination  with  (o); 
determination  of  time  with  (b). 

VI.  Additional  infoeuation: 

Telegraphic  time  signals  are  sent  to  the  <aty  and  a  ball  dropped  from 
a  staff  at  the  observatory  each  day  at  noon. 

Location  of  ebservtUory :  (City)  Nashville ;  (OOonty)  Davidson;  (State) 
Tenn^see.  (  ~,  ii^.il,- 
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Longitude  from  Washington,  38",  56». 
Latitude,  +  36°  KK  01". 
Authority  for  latitude  and  longitude:  Mr.  Oeobob  Deah,  United 
States  Coast  Survey. 

I.  IHrector,  E.  E.  Babwabd. 

XL  Instrttmekts: 

(c)  Equatorial  instruments :  Maker,  John  Btbne,  New  York ;  aper- 
ture of  objective,  6  iuclies;  magnifying  powersof  eyepieces,  52, 78, 85, 104, 
173,260,330,520.  This  iuatrument  has  simple  equatorial  mounting 
moved  by  hasp  joint  and  handle  (on  tripod  stand). 

(t)  Miscellaneous :  Have  also  a  small  achromatic  telescope  with  object- 
ive 2^  inches  in  diameter,  simple  vertical  and  horizontal  mouotiDg.  I  use 
a  good  silver  vatch  and  get  my  time  from  Western  Uuiou  Telegraph 
ofQce  by  noon  signal  from  Washington. 

(c)  (&)  Jupiter,  changes  in  belts,  etc. 

IV,  Work  proposed  fob  thb  oosrraa  tbar  (1880) : 

I  propose  to  use  what  time  I  can  spare  observing  further  the  changes 
on  Jupiter;  and  particularly  tlie  lunar  crater  Flato.  Also  other  objects 
which  come  under  my  notice  and  time. 

VL  Additional  information; 
The  spare  time  from  my  work  has  been  very  little,  and  most  of  that 
has  been  occupied  in  the  study  of  mathematics.  What  little  time  I  have 
had  for  observing  has  been  employed  in  the  observation  of  the  lunar 
crater  Plato  and  the  changes  on  the  surface  of  the  planet  Jupiter ;  mak- 
ing drawings  of  his  belts,  etc  Since  last  season  a  lai^  obloagred  spot 
or  short  belt,  rather,faas  appeared.  I  have  been  watehing  this  to  detect 
any  changes  that  may  occur  in  it.  I  have  made  drawings  at  every  favor- 
able opportunity  of  this  remarkable  spot,  but  I  have  so  far  been  un- 
able to  detect  any  positive  change  in  it,  but  there  seems  to  be  change 
going  on  in  some  of  the  belts,  especially  in  tlie  belt  immediately  above 
the  red  spot  and  nearer  the  equator  of  the  planet.  This  seems  to  be 
changing  in  form  and  color.  Wlien  I  first  noticed  this  belt  it  was  of  a 
dusky  grayish  tint;  then,  afterwards,  of  a  beautiful  bluish  color;  this 
bluish  tint  was  quite  marked.  The  northern  of  the  equatorial  belta  is 
very  ruddy,  but  heretofore  has  been  not  near  so  red  aa  ttie  large  red  spot, 
but  on  the  night  of  the  14th  of  September  it  seemed  to  be  folly  as  ruddy 
as  tJie  spot.  My  lack  of  proper  instmmental  equipment  has  kept  me 
fh)m  making  any  very  accurate  observations.  I  would  fiirtber  state  in 
regard  to  the  changes  of  Jupiter  that  on  the  above-mentioned  night,  at 
9^  30~,  there  were  one  or  two  little  round  spots  on  the  disc  near  the  South 
Pole ;  they  appeared  about  the  size  of  one  of  the  satellites  (the  3rd} 
which  had  come  on  the  disc  half  hour  or  so  before  j  they  were  faint  and 
not  seen  readily.    I  had  not  noticed  these  spote  before. 
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Loeation of  obaervatory :  (City)  BTew  Haven;  (Connty)  New  Haven; 
(State)  Gonnectient. 
Name  of  obaervcOory :  The  Sheffield  SciENriFio  School  of  Tale 

COLLEaB. 

r»f  ™,  „♦    •_.  (  Longitnde  from  Washington,  0*  16-  SO*.©  E. 
*^^  **»"^*°"'*' i  Latitude,  4lo  18' 36"^  N. 
Anthorityfor  latitude  and  longitode:  Latitude  from  olwervationsvith 
senith  telescope  by  G.  S.  L.     Lon^ptade,  Coast  Survey.    The  Coast 
Survey  latitude  is  41°  IS*  40".67. 
L  PCBSONNEL: 
IHrector,  C.  8.  Ltman. 
Aaaittant,  William  Beebe. 

n.  Instruments: 

(a)  Meridian  circles :  Makers,  Ebtel  &  Sons,  1845.  Altered  by  Wx. 
J.  TouNG,  1855,  and  regraduated  1876 ;  diameter  of  circles,  40  inches ; 
divided  to  2';  read  by  six  microscopes  to  1";  aperture  of  objective,  3.8 
inches;  forobservationsof  theSnii,apertureemployed,  I.7inehes;  mag- 
nifying power  ordinarily  employed,  190  diameters;  focal  length,  58.2 
inches. 

{b]  Meridian  transit  instruments  :  Makers,  one  by  C.  S.  L.,  of  36-inch 
focal  length;  aperture,  2.6  inches;  magnlfyiug  power,  185  diameters. 
Circle,  12  inches,  reading  to  10"  by  verniers.  It  has  declination  microm- 
eter and  fine  level,  for  use  as  zenith  telescope,  made  in  1852-'53. 

(o)  Equatorial  instruments  i  Makers,  Alvan  Clabk  &  Sons  ;  apertnre 
of  objective,  9  inches;  magnifying  powers  of  eyepieces,  40,  80, 140,  200, 
280,  450,  620. 

{&)  Portable  4g-incb  refractor  by  Messrs.  Clark  &  Sons. 

(d)  Spectroscopes :  By  A.  Clabk  &  Sons,  of  7  prisms  twice  traversed. 

(/)  Chronographs :  One  just  finished  by  A.  Clabk  &  Sons. 

{g)  Clocks :  Sidereal ;  makers,  1  by  Apfleton,  London,  and  1  by  E. 
Howard  &  Sons,  Boston. 

(A)  Chronometers :  Sidereal ;  maker,  Poole,  improved  by  Kegus. 

(t)  Miscellaneous:  1  bi-filar  position  micrometer  by  Dollond;  1  mul- 
tiple ring  micrometer  (8  rings) ;  1  patent  sextant  by  Pistor  &  Mar- 
tins ;  1  patent  reflecting  circle  by  Pistoe  &  Martins.  Yale  College 
baa  also  a  10-foot  retractor  of  S-iuch  aperture  by  Dollond,  and  a  5-foot 
transit  instrument  of  4-inch  aperture  by  Tboughxon  &  SiMMS.  The 
former  is  in  charge  of  Professor  Loouis,  the  latter  not  mounted. 

IIL  Obsebtationb  durinq  the  past  tear  (from  September, 
1878,  to  September,  1879) ; 
{b)  {!/)  Time  observations  for  city  and  chronometers  of  the  port    Pra<^ 
tice  of  students  for  time,  latitude,  longitude,  etc. 
(o)  {&)  Observations  of  Bbobsbn's  and  Swift's  comets,  eto. 
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IV.  WoBE  FB0P08ED  FOB  THE  coHiNQ  TEAE  (September, 
1879,  to  Septcimber,  1880) : 
Of  Mars  at  opposition  for  par^lax,  comets,  and  occaltations,  &c; 
meridian  circle,  for  redetermination  of  latitude,  &o. ;  tlie  work  of  in- 
struction leaves  but  limited  opportunity  for  other  work. 


Location  of  obaervatonf:  (City)  Newington;  (County)  Hartford;  (State) 
Connecticut 
Ifame  of  observatory:  Peivate  OBaEBVATOBT  of  D.  W.  Edqeoohb. 
Longitude  from  Waabington,  6^  21'  30"  E. 
Latitude,  41°  44'  0". 
Autbority  for  latitude  and  longitude :  Difference  from  Hartford  StAte- 
house,  Coast  Sarvey. 

I.  PEB80NNEL  : 

Director,  D.  W.  Edgecomb. 

Assistants,  ^one. 

n.  Insteumentb  : 

(o)  Equatorial  ifutrununta :  Makers,  A.  Olabe  &  Sons  ;  aperture  of 
objective,  9.4  inches ;  magnifying  powers  of  eyepieces,  various  up  to 
2,000.    (See  gener^  description.) 

(jr)  Clocks :  Mean  time ;  Swiss  regulator,  seconds. 
VT.  ADDlnONAI.  INFOBMATrON: 

This  observatory  consists  of  a  small  frame  building,  vith  dome  12 
feet  6  inches  diameter,  upon  the  grounds  of  the  owner,  covering  an  equa- 
torial telescope.  The  latter  rests  upon  a  granite  pedestal,  weighing 
about  1,500  pounds.  The  monnting  is  by  Yoxjva,  of  Philadelphia,  and 
is  of  the  best  workmanship.  The  declination  circle  is  13  inches  in  diame- 
ter, reading  by  verniers  to  10  seconds  of  arc.  The  hour  circle  is  10  inches 
diameter,  reading  by  verniers  to  4  seconds  of  time.  The  graduations 
are  upon  stiver.  The  obiect-glass,  tube,  and  finder  are  by  A.  Clark  & 
Sons.  The  aperture  of  the  object-glass  is  0.4  inches,  with  a  focal  length 
of  121  inches,  and  is  without  doubt  the  finest  specimen  of  the  skill  of 
Mr.  Altan  Clabe.  Under  the  most  rigid  tests,  its  figure  is  found  to 
approach  very  closely  to  absolute  perfection.  It  is  shown  also  by  the 
vision  it  gives  of  the  closest  double  stars  and  the  faintest  companions 
to  bright  stars  hitherto  discovered.  Among  the  former,  y*  Andromedte, 
i  Cassiopese,  and  tj  CorouEB  in  its  present  position  (September,  1879) 
may  be  mentioned,  and  of  the  latter  class,  the  companions  to  ;■  Lyrte, 
C  Aqnillie,  t  and  p  Hydne,  the  star  closely  following-  the  attendant  to 
Begulns,  and  under  very  favorable  circumstances  the  2"  companion  to 
c  Coronie.  The  instrument  has  been  used  for  general  observations  of 
the  stars,  moon,  and  planets,  other  occnpatioos  preventing  the  owner 
from  carrying  ou  at  present  any  more  regular  work. 
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Location  of  observatory:   (City)  New  Tork;    (County)  New  Tork; 
(State)  New  Tort. 
JHfame  of  observatory:  Mr.  Ruthbepubd'b  peivate  obbeevaxoet. 
LoQpritade  from  Washington,  east  3<^  3'  52".05, 
Latitude  north,  40o  43*  48".63  ±  31. 
Anthority  for  latitnde  and  longitude:  United  States  coast  aorreying 
party  (1859),  with  zenith  telescope  upon  24  pairs  of  stars,  and  tele- 
graphic cdmnmnicatioD  with  Washington  and  Cambridge. 

I.  Pebsonnel: 
IHreclw,  L.  M.  Rutheepubd. 
Asaittant,  D.  C.  Chapuan. 

II.  iNSTEUMENia: 

(6)  Meridian  transit  inatrumeKts:  Maker,  StAOBPOLE;  aperture,  3 
inches. 

Only  used  for  time. 

(c)  Equatorial  instruments:  Makers,  Messrs.  Butheefuhd  &  FiTZ, 
aperture  of  objective,  13  inches. 

(&)  The  telescope  has  been  employed  mostly  in  photographing  the 
sun,  moon,  and  groups  of  stars. 

(f)  Chronographs:  Mobse:. 

Iff)  Clocks:  Sidereal}  Maker,  Dbitt. 


Location  of  fAservatory:  (City)  Northfleld;  (County)  Eice;  (State) 
Uinnesota. 

Name  of  observatory :  Obsebvatoby  of  Cableton  College. 
Longitude  &om  Washington,  93°  9'  14"  approximately. 
Latitude  ii°  27'  41"  approzimat«ly. 

Longitude:  Occultation  of  Jnpiter*8  satellites.  We  hope  soon  to  be 
determined  telegraphically. 

Anthority  fbr  latitude  and  longitude:  Observations  with  telescope 
taking  a  great  number  of  measures  of  ptuia  of  stars  with  micrometer  ac- 
cording to  Coast  Survey  practice. 

I.  Peesonnel: 

Acting  Director,  William  W.  Patmb. 
Assistants:  1.  A.  C.  Wilbon. 
2.  W.  T.  Bill. 

II,  Instetjbients  : 

'(&}  Meridian  transit  instruments:  Makers,  Fauth  &  Co.,  Washing- 
ton; aperture,  3  inches;  magnifying  power,  60,  70,  and  80  diameters. 

(e)  Equatorial  instruments .-  Makers,  A.  Claee  &  Sons,  Cambridge- 
port,  Mass.;  aperture  of  objective,  8^  inches;  magnifyingpowersof  eye- 
pieces, 60, 100,  200,  400,  800,  besides  a  series  of  micrometer  powers. 

(&)  Portable  equatorial:  Makers,  John  Bykme,  New  York ;  ol^eot- 
ive,  4.3  inches  dear  ajiertore.  I 
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(/}  Chronograph :  An  electro-magnietic  iustnimeut  by  A.  Clabe  & 
Sons. 

(g)  docks:  Imeantime;  makers,  E.  Howabd  &  Co., Boston;  iBide- 
real;  makers,  E.  Howard  &  Co.,  Boston. 

(ft)  Chronometers:  1  sidere^;  makers,  W.  Bond  &  Son,  Boston. 

(t)  Miseellaneous :  A  partial  oat&t  of  metereological  instroments. 
IIL  Obsebtations  fob  the  past  yeab: 

Instruments  just  received.  ITo  re^ar  work  in  observatory  yet  under- 
taken, except  tlie  completion  of  a  trial  orbit  for  comet  I  of  1879. 

IV".  WOEK  PEOPOSED  FOB  THE  OOBUNa  TEAE   (1879-'80); 

1.  A  aeries  of  double-star  measures,  to  determine  personal  eqoatioD. 

2.  Observations  on  comets  II  and  IH,  for  1879. 

3.  Observations  of  the  planet  Jnpiter,  respecting  the  color  of  disc 

4.  Miscellaneons  work,  to  aid  Stato  Astronomical  Society;  there  being 
no  other  instrument  equal  to  our  equatorial  in  the  State. 

VI.  Additional  inpoemation: 
One  year  ago  our  clocks  were  set  and  regulated;  since  that  time  we 
have  bad  control  of  the  time-  in  this  entire  State,  and  parts  also  of  Iowa, 
iN^ebraska,  Kansas,  Dakota,  and  Misaouri.  When  full  connections  are 
made,  our  noonday  signal  is  directly  distributed  over  1,283  miles  of  wire, 
thereby  supplying  each  telegraphic  station  in  all  this  wide  area  with  the 
dally  time  of  onr  meridian.  All  the  railroads  (I  believe)  and  the  princi- 
pal cities  adopt  our  time. 

[Extraata  Siota  previotuly-pnblished  inform&tion.] 
"OAELETON  OOLLBGE. — PLAN  OF  ENSTBUCTION  AND  OBIGINAL  WOBK 

The  main  bnilding  of  the  new  observatory  is  now  completed,  and  is  20 
feet  square  and  33  feet  high.  There  aretwowings,eachl2b.y  lo  feet  and 
9  feet  high,  with  flat  roof.  The  east  wing  is  for  the  astronomical  library 
and  the  observer's  study.  The  west  wing  is  used  for  the  transit  room 
only.  On  the  first  floor  of  the  main  building  is  the  instrument  case, 
table  for  chronograph,  pier  for  astronomical  clocks,  and  circular  stair- 
way leading  to  the  equatorial  room  in  the  dome. 

The  central  equatorial  pier  starts  9^  feet  below  the  ground,  has  a  foot- 
ing of  large  flat  stone,  is  built  circular,  with  a  diameter  8  feet,  and  is 
laid  of  solid  masonry-  in  cement  to  a  height  of  5  feet  above  the  ground. 
From  the  footing  it  is  curbed  with  dry  stone  way  to  Ihe  surface  of  the 
ground,  that  it  may  stand  independent.  Above  it  is  built  of  brick  in 
circular  form  to  the  upper  surface  of  the  se«ond  floor,  and  capped  with 
a  stone  3J  feet  in  diameter  and  8  inches  thick.  The  entire  height  of  the 
pier  is  36  feet.  The  pier  for  the  transit  instrument  is  made  in  a  similar 
manner,  except  that  it  is  rectangular  in  shape. 

The  second  story  of  the  building  is  devoted  to  the  equatorial  room. 
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vbicb  is  circular,  and  16  feet  in  diameter  inside.  It  is  also  a  little  more 
than  16  feet  from  the  floor  to  the  highest  point  of  the  dome.  The  dome 
is  a  hemisphere,  and  rests  on  twelve  sheaved  rollers,  and  is  revolved  by 
machinery  at  the  pleasure  of  the  observer. 

The  transit  is  already  received.  It  -was  made  by  Messrs.  Fanth  &  Co., 
of  Washington,  at  a  catalogue  price  of  $900.  Its  telescope  has  3  inches 
clear  aperture  and  3^  feet  focal  length.  It  has  a  striding  level  reading 
to  seconds  of  arc,  a  6-ineh  setting  circle  with  level  alidade  on  axis  di- 
vided on  silver  and  reading  to  thirty  seconds,  glass  micrometer  instead 
of  spider  lines,  iUumioation  on  the  new  plan  through  the  axis  with  side 
reflector,  so  as  not  to  interfere  with  tbe  object  rays.  The  clamp  is  of 
the  improved  Davidson  form,  One  of  the  Y's  can  be  moved  in  azimpth 
and  the  other  in  altitude.  Tbe  transit  is  also  provided  with  a  neat  and 
convenient  reviewing  apparatus  that  will  add  much  to  fecility  in  work. 
Before  the  instmment  was  shipped  &om  Washington  it  was  tested  by 
Professor  Hilgard,  one  of  the  leading  ofQcers  of  the  Coast  Survey,  who 
acted  as  chairman  of  the  committee  of  judges  on  astronomical  instru- 
ments at  tl'.e  lato  Centennial  Exposition.  He  pronounces  the  transit 
excellent  in  design  and  finish. 

The  observatory  will  be  provided  with  two  clocks,  a  sidereal  and  a  mean 
time,  costing  about  (500  each.  The  former  is  already  in  place  and  nearly 
regulated.    The  latter  is  exx>ected  daily, 

A  4-inch  equatorial  portable  instrument  has  been  ordered,  at  a  cost  of 
about  (400.  Correspondence  is  how  being  had  respecting  the  purchase 
and  mailing  of  a  large  8J-inch  equatorial  instrument.  It  is  to  be  mounted 
in  the  best  style,  and  to  be  provided  with  a  driving  clock.  It  cannot  be 
completed  in  less  than  six  months,  and  therefore  may  not  be  received 
until  late  this  fall.  It  is,  however,  hoped  tliat  it  may  be  secnred  and  set 
ready  for  use  this  coming  winter.  Its  cost  will  not  vary  much  fh>m 
$3,000. 

OARLETO^T  COLLEGE  TIME  SIGNALS. 

Few  of  those  who  have  visited  the  observatoiy  of  Carleton  College, 
in  our  city,  have  definite  knowledge  of  the  system  of  daily  time  signals 
which  are  given  from  it.  Very  little  has  been  written  or  published  re- 
specting the  details  of  regulating  the  time  by  astronomical  observa- 
tiona,  or  of  the  noon-day  distribution  of  it  over  the  vast  area  of  portions 
of  six  different  contiguous  States. 

It  is  not  our  purpose  now  to  describe  either  branch  of  this  practical 
or  useful  work  to  which  the  iustnunents  of  the  observatory  have  been 
mainly  devoted  for  the  five  months  since  it  was  erected,  but  rather  to 
mention  a  few  facts  respecting  the  time  signals  that  have  been  noticed 
by  friends  of  the  institution  who  have  asked  for  a  brief  statement  of 
them  tear  publication, 

Tbe  observatory  is  connected  with  the  main  line  of  the  Kortbwestem 
Telegraph  Company,  and  hence  maynse,  at  pleasure,  either  the  commer- 
cial or  the  railroad  line  for  communication  with  anv  distan^points.  By 
S.  Mia.  64 36  ,  -  , 

C.oogic 


562  BEPOBTS  OF  A'HERICAS  OBSEBVATOBIES. 

courtesy  of  the  officers  of  ttie  telegraph  compaof  onr  branch  line  was 
erected  and  a  complete  set  of  instnuneDts  supplied  lor  the  observatory 
office. 

The  meau-time  regulator  of  the  observatory,  by  gieat  care,  is  kept 
accurately  in  true  time.  To  bo  assured  of  this  frequent  time  star-obser- 
vations are  taken  by  which  the  error  and  rate  of  the  sidereal  regulator 
are  known.  The  meau-time  is  deduced  from  this,  and  any  needed  cor- 
rection of  the  mean 'time  clock  is  madeby  an  ingenious  magnetic  attach- 
ment which  is  controlled  by  an  electric  current  at  the  pleasure  of  the 
person  in  charge. 

Daily,  at  three  minutes  before  noon,  the  mean-time  clock,  which  is 
provided  with  an  electrical  attachment,  is  connected  with  the  telegraph 
liuE^  of  the  Chicago,  Milwaukee  and  Saint  Paul  Bailroad,  and  from  this 
line  to  the  Saint  Paul  and  Sioux  City  Bailroad,  and  nearly  all  others  in 
the  State  and  some  out  of  it.  The  dock  is  so  constmcted  that  it  will 
give  its  own  signal  so  as  to  be  understood  at  the  most  distant  points 
where  line-connections  are  made.  As  an  example  of  the  facility  and 
extent  of  the  daily  time  signals  which  the  observatory  regulator  for- 
ishes,  we  will  quote  from  a  letter  recently  received  from  our  friend,  W. 
H.  Drake,  of  Saint  Paul,  train-dispatcher  of  the  Saint  Paul  and  Sioux 
Bailroad: 

Monday,  171b,  your  clock  beat  tinio  for  1,285  miles  of  line  wire  throngb  (neat  as  I 
can  count  it)  157  instruments.  'Where  tbe  Milwaukee  and  Saint  Paul  line  via  Maaoo 
City  crosses  oat  liDe  at  SbuIdoD,  Iowa,  oiir  instminenta  are  ou  tbe  same  table.  The 
stroke  of  the  clock  comes  to  each  of  them  alike.  Monday,  Kaasos  City  was  the  t«r- 
minns.  Tbe  stroke  sonnduil  in  MiuneMita,  lona,  Dakota,  Nebraflka,  Kansas,  aud  Mi»- 
Muri.  WtaeD  I  can  arrange  nith  the  Union  Pacific  for  some  fair  day  we  will  b;  to 
compare  time  with  tbo  Pacific  coast.  Thoy  have  been  ready  twice,  but  did  not  give 
aufflcient  time  to  arrangn  with  you. 

This  single  incident  will  serve  to  show  the  wide  sphere  of  nseMness 
and  of  influence  which  the  college  has  and  may  hold  if  it  can  carry  out 
plans  of  work  already  well  begun." — [Rice  County  Journal.) 


Location  of  ohserzatory :  (Near)  Oxford;  (County)  Lafayette;  (State) 
Mississippi. 
Same  of  observatory:  TJniteesitt  of  Mississippi. 

Longitude  from  Washington,  W.  0''  49"  55».03. 
Latitude  N.  34°  22"  12".64. 
Authority  for  latitude  and  longitude:  E.  B.  Fulton. 

L  Febsonnel: 
Director,  R.  B,  Fulton. 
n.  Ihsteuments: 
(d)  AUitude-aziniHth :  Makers,  Lebcboubs&  Secbetan;  diameterof 
circles,  10  inches ;  divided  to  ICC ;  read  by  4  microscopes  to  10"  j  aperture 
of  objective^  1 J  inches. 
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(ft)  Meridian  transit  inatrvmenU :  Makers,  B.  Pike  &  Soks;  aperture, 
2i  inches. 

(c)  Equatorial  inttrummta :  Mater,  Merz,  of  Miinicli ;  aperture  of 
objective,  4J  inches;  taagnifyitig  powers  of  eye- pieces,  90  to  31'2  diameters. 

(d)  Spectroscopes :  1  Etkchhoff's  4-priain  table  spectroscope, 
(j;)  Clocks :  1  me-an  time ;  makers,  BixcniE  &  Sons,  Boston. 

(&)  Chronometers :  1  sidereal ;  makers,  Wm.  Bond  &  Son,  Boston. 

III.  OBSEBTATIONS  DITBINO  the  past  T£AB  : 

From  January  1, 1878  to  July  1, 1879. 

(a)  I>et«nniQation  of  latitade. 

(ft)  Determination  of  local  time. 

(c)  Transit  of  Mercury,  May,  1878. 

(A)  Local  time  and  transit  of  Mercury. 
VI,  Additional  inpokmation: 

Transit  of  Mercury  duly  observed  and  report  transmitted  t«  ITaval 
Observatory  and  published  in  Appendix  II  to  Washington  Observations 
for  187C. 

Location  of  observatory :  (City)  Phelps;  (County)  Ontario;  (State)  New 
York. 

S'ame  of  observatory :  Bed  House  Obseevatoby.    (Private.) 
Longitude  from  Wa^ington :  Becent  surveys  make  it  very  close  to  the 

Washington  meridian. 
Latitude,  42°  58'. 

I.  Peesonnel: 
Director,  Wm.  Bobt.  Bhooks. 
Asaistantf  Mrs.  Maby  E.  Bbooes. 

n.  ISSTEOMENTS  : 
(i)  Miscellaneous:  Instruments  used  are  a  2-ini;h  refractor,  36  inches 
focal  length,  mounted  as  altitude-azimnth ;  magnifying  powers  30;  i6, 
100  diameters ;  objective  imported ;  mount«d  by  the  obser\'er.  A  5-iDch 
aperture  silver-on-glass  Newtonian  reflector,  60  inches  focal  length,  al- 
titude-azimuth mounting;  magniiying  powers,  40,  60,  140  diameters; 
made  by  the  observer. 

ni.  Obsebtatiohs  DtmiNO  the  past  y^b: 

From  September  1, 1878,  to  September  1, 18T9. 

My  ot>8ervations  have  been  mainly  of  sun-spots,  planetary  phenome- 
na, and  comet-seeking,  nsing  both  instrumeuts,  but  chicHy  the  reflector 
for  sun-spots  and  comet-seeking.  Have  ma^le  several  observations  of 
Swift's  comet  (No.  1  of  1879) ;  Palisa's  (No.  2);  and  Habtwiq's  (No. 
3)  has  been  seen  bj  glimpses. 
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rV.  WOEK  PBOPOSED  FOR  THE  COMTSG  TEAR   (1879-80)  : 
A  contiDuation  of  the  workof  tbe  past  year  is  intended  forthe  coming 
year,  especially  that  of  suti-spots  with  the  5- inch  reflector,  and  watching 
for  the  transits  of  inter-mercurial  planets,  and  also  comet-seekiDg  and 
locating  new  iiebulae.    To  the  better  fitting  of  myself  for  comet-seekiug 
I  propose  to  construct,  the  coming  winter,  a  new  reflector  of  10  or  13 
inches  aperture  and  short  focal  length. 
VI.  Additional  information; 
Several  descriptive  articles  of  the  new  comets  of  Swift  and  Pausa, 
planetary  phenomena,  and  sun-spots,  in  the  daily  press  (principally  Roch- 
ester, N*.  ¥.,  Democrat  and  Chronicle),  the  Phelps  Citizen  (weekly),  and 
the  Scientific  American. 
Last  September,  while  obserring  Mercury  one  morning  at  the  time 
of  its  corgonction  with  Yenns,  I  observed  a  dark 
semicircular  notch  out  of  the  illuminated  portion  of 
Mercury,  near  the  middle  of  the  terminator,  report 
ot  which  was  sent  to  the  Naval  Observatoiy.    It 
occurred  to  me  as  having  a  connection  with  the 
v^^     bngkt  spot  seen  on  Mercury  at  the  time  of  its  last 
transit  (seen  independently  by  myself  as  well  as 
many  others),  and  as  confirming  Proctor's  notion  of  a  bole  throagh 
Mercury, 

Location  of  observatory:   (City)  Providence;  (County)  Providence; 
(State)  Rhode  Island. 
Name  of  observatory:  Seagrave  Obseevatoey. 

Longitude  from  Washington,  E.  0^  22"  34'.51. 

Latitude,  410  49*  46".4. 
Authority  for  latitude  and  longitude;  United  States  Coast  Survey  and 


I.  Observees: 
F.  E.  SEAaBAYE  and  Leonabd  Waldo. 

n.  INSXRUUBNTS ; 

<fi)  Hquatorial  instruments:  Makers,  Altan  Claee  &  Sons;  aper- 
ture of  objective,  8  inches;  magnifying  powers  of  eyepieces,  1, 122}  2, 
245}  3,367;  4,489;  6,611. 

(d)  Spectroscopes :  %  spectroscope  having  a  system  of  four  whole  and 
two  half  prisms  of  60°  flint  glass,  which  gives  a  disper^iive  power  of  ten 
prisms,  by  reflection. 

{g)  Clocla :  1  sidereal. 

(A)  Chronometers:  1  sidereal;  maker,  Victor  Kullberg,  London. 
III.  Observations  DUBiNa  the  past  yeab  ; 

From  August  1, 1878,  to  August  1, 1870. 

(a)  Observations  of  0  Cassiopeas  to  investigate  its  large  proper  motion, 
«nd  if  possible  to  determine  its  parallax. 

{e){<f)  Observations  of  the  satellites  of  Satum.         GooqIc 
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(d)  ObservatioDs  of  a  few  donble  stars  discovered  by  S.  W.  Buek- 
HAH,  Esq.,  of  Chicago. 

Looatum  of  observatory !  {City)  Bocliester ;  (County)  Monroe ;  (State) 
Jfew  York. 
ifame  of  observatory ;  "  Waener  ObsebvAtoet," 

Longitade  from  Greenwich,  77°  51'. 

LaHtnde,  43°  8'  17". 
Aatbority  for  latitude  and  longitude :  Signal  Service  officer. 

I.  Personnel: 
Director,  Lewis  SvnPT. 

II.  Instediients  : 

{e)Eguatorial  instrutnents :  Makers,  Altai*  Claek  &  Sons  (constntct- 
ing)  aperture  of  objective,  16  inches ;  magnifying  powers  of  eyepieces, 
from  45  to  2,000. 

(&)  Altitude  azimuth  4J  inches,  by  Fitz ;  powers  from  25  to  132. 

III.  ObSEEVATIONS  DUBINO  the  past  TEAR: 

(c')  Almost  exclusively  in  charting  uebnlEe  and  searching  for  comets. 
Comets  I  (Swift's),  II  (Paliba's),  aud  HI  (Haetwig's)  were  severally 
observed.  Several  nebulie  heretofore  overlooked  have  been  found  and 
recorded.  The  "  brick-red  "  spot  on  Jupiter  and  changes  in  the  color  of 
his  belts  have  been  observed. 

IV.  Wore  proposed  poe  the  coming  tear  (1880) : 

With  16-inch  equatorial,  when  mounted  (about  July  1),  discovering, 
observing,  and  cat^oguiug  nebuhe  on  moonless  nights,  and  on  donble- 
Btar  work  when  moon  interferes  with  nebular  work.  The  solar  disk  will 
receive  a  share  of  my  attention  with  a  view  to  detect  thetrausiteof  intra- 
mercurial  planets.  With  4J-inch,  comet-seeking  as  heretofore. 
VI.  Additional  inpormation  : 

During  the  year  I  have  discovered  one  new  comet  (Comet  1, 1879),  viz : 
on  the  morning  of  June  17,  civil  time,  with  elements  unlike  any  hereto- 
fore recorded.  At  the  time  of  discovery  I  suspected  its  cometary  char- 
acter, but  soon  clouding  up  I  was  nuable  to  decide  it  until  the  morning  of 
the  2l6t.  Immediate  notification  was  given  to  Professor  Baird,  who 
cansed  its  discovery  and  its  position  to  be  cabled  to  Europe.  The  cns- 
tomaiy  notitlcatioQS  were  also  given  to  astronomers  in  this  country.  It 
was  a  faint  comet  during  the  whole  iieriod  of  its  visibility.  I  several 
times  lost  aud  recovered  it,  and  bydetermined  effort  was  able  to  observe 
it  as  late  as  September  17-18,  after  which  I  was  unable  to  follow  it. 


Location  of  observatory:  (City)  Saint- Loois;  (County)  Saint  Louia; 
(State)  Missouri. 
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Name  of  observatory :  WASHraoTON  Unitbhsity  OBSEBVATOBr. 
Longitude  from  Washington,  W.  O""  63"  37'.02. 
Latitude,  N.  38°  38'  3"  .64. 
Aathority  for  latitude  and  longitade :  A  pier  about  150  feet  away  from 
the  observatory  pier  was  located  by  Habknbss  and  Edcbxce  (1870).    A 
survey  was  made  by  me  from  t^at  pier  to  the  new  one. 
I.  PBBSONTTBL: 

Director,  J.  K.  Eees. 
Aasistanty  E.  A.  Ekqleb. 

IL  iNSTEUaiEMTS: 
(fr)  Meridian  transit  inatrumenU:  Maker,  WDBDEUAmf ;  apertare,  2.65 
inches;  magnifying  power,  90  diameters,  with  micrometer  attachment. 

(c)  Equatorial  imtruments:  Maker,  H.  Fitz,  of  New  York  City;  ap- 
erture of  objective,  6J  inches ;  magnifying  powers  of  eyepieces,  76, 125, 
190,  305,  and  456  diameters. 

icf)  Finder:  Sj-Ju  inches  aperture;  magnifying  power,  23  diameters. 

(d)  Spectroscopes:  One  single  prism  Beowning  spectroscope. 

(e)  Photometers  and  other  siAsidiary  apparatus:  Fihir  position, microm- 
eter attached;  clock  work  for  moving  telescope. 

{g)  Clocks:  Meantime;  common- tower  clock. 

{h)  Chrorwmeters :  Meantime;  makers,  (1)  Dent  No.  2749,  (2)  Blackie 
No.  789. 

(t)  MisceUaTieous:  Sextant,  by  Blunt,  of  Kew  York  City. 
in.  ObSEBVATIOXS  DUBINa  THE  PAST  TEAE: 

(ft)  Observations  of  time  stars.  We  furnish  the  time  to  30  diffeieot 
points  in  the  city.  These  points  are  connected  by  wire  with  our  tower 
clock.  Senior  class  stady  appearance  of  planete.  Sun,  and  Moon.  Some 
double  stars  measured. 

(i)  Used  in  class  instruction  and  when  the  transit  cannot  be  employed- 
rv.  Work  proposed  for  the  coming  tear  (1879-80): 

(1)  To  continue  the  time  service  and  to  extend  it. 

(2)  Measurements  of  doable  stars. 

VI.  Additional  INFORMATION: 
The  only  papers  which  we  have  published  are: 

(1)  Ontlines  of  work  done  by  the  Port  Worth  aolar  eclipse  jiarty. 
(Proceedings  A.  A.  A.  S.,  1879.) 

(2)  Report  of  personal  work  at  Fort  Worth  in  vol.  "  Report  of  the  ob- 
servations of  the  total  solar  eclipse  July  29,  1878,  made  at  Fort  Worth, 
Texas,  1879." 

Location  of  observatory:  (City)  San  Francisco;  (County]  San  Francisco; 
(State)  California. 

Name  of  observatory:  LiOK  Astronomical  Departmentt  Of  the 
Cnitbbsity  op  California.  /  \.,,,,|,- 


BEPOBTS  OF  AUEEICAN  OBSEBTATOSIEB.  567 

VI.  Additiokalimpoekation: 

The"additioualiuformatioD''cotDpriBe8tbe  whale  of  what  lam  ahloto 
report  coDceraiug  the  "Lick  AstroDomical  Observatory." 

During  this  Bummer  temporary  accommodatioQB  have  beea  erected  at 
Mount  Hamilton  (observatory  site),  Santa  Clara  County,  California,  in- 
clnding  a  snng  little  house  with  revolving  dome  and  masonry  pier,  apon 
which  Prof.  S.  W.  BuBNHiua  has  a  G-inch  equatorial  mounted  and  at 
work  with  clock,  micrometer,  etc. 

Professor  Bubnham  is  making  various  experiments  to  test  the  capa- 
bilities of  the  position  as  a  place  of  observation,  and  his  report  will  no 
doabt  be  received  with  eager  interest. 

The  preliminary  steps  above  indicated  comprise  the  work  of  practical 
advancement  so  far  as  accomplished  daring  the  past  year,  being,  it  is 
hoped,  a  commencement  of  more  effective  progress. 


Location  of  ohtervaiory :  (City)  South  Bethlehem ;  (County)  S'orth- 
ampton;  (State)  Pennsylvania. 
Name  of  observatory :  Sayee  Obseevatoby. 

Longitude  from  Washington,  6*°  40'.19  east. 
Latitude,  40°  Z&  23".89  ±  .036. 
Authority  for  latitude  and  longitude:  For  longitude.  Appendix  I, 
Washington  Observations  1875.     Latitude,  Ast.  Xa«h.,  "So,  2260. 
L  FERSOmfEL: 
Director,  0.  L.  DooLlTTLB. 

II.  INBTEDMENTS: 

[a)  Meridian  circles :  Kone. 

(c)  Equatorial  instrumente :  Makers,  Clabk  &  Sons  ;  aperture  of  ob- 
jective, 6  inches;  magui^ing  powers  of  eyepieces,  12  to  225. 

((7)  Clocks :  Sidereal ;  makers,  Bond  &  Son. 

{*)  MiaceUaneotu :  A  portable  transit  instrument  by  Stackpole,  a 
zeuith  telescox>e  by  Blunt,  and  a  prismatic  sextant  by  PiSTOR  & 
Mabtin. 

III.  Obsbevations  dueing  the  past  year: 

(a)  The  field  instruments  are  designed  for  the  use  of  students  in  astron- 
omy of  the  university,  and  have  been  employed  to  good  purpose  by  them 

{c)  {&)  With  the  equatorial  a  series  of  measurements  of  Jnpitw's  sat. 
ellites  has  been  made ;  also  a  considerable  number  of  eclipses  and  other 
I)hoaomeQa  of  those  satellites.  A  few  observations  of  Bboeson's  comet 
weru  also  made. 

rV.  WOEK  PEOPOSED  POR  THE  OOBIINa  TBAB  (1879-'80): 

The  observations  of  Jupiter  will  be  continued,  and  such  attention 
given  to  comets,  eclipses,  or  other  special  appearances  as  circumstances 
will  permit. 
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T.  Principal  publicatioks  of  the  obsertatoet  dueiho 

THE  YEAR  1879: 

1.  C.  L.  DooLiTTLE,  ObservatioDB  of  Jupiter's  Satollitea,  published  in 
Ast.  Xacti. 

2.  C  L.  DooLiTTLE, Mean  decIinatioasaudpropermotionBo{58staT8, 
and  the  latitude  of  the  Sayre  Ol)8er\'atory,  iu  Ast.  Nach.,  vol.  95,  paige  49. 


Locaiion :  Tarrytown,  "Westchester  County,  New  York. 

Position:  Latitude,  41°  04'  21"  north;  longitude,  73°  51'  14"  west, 
Greenwich. 

Authority :  United  States  Coast  Survey. 

The  instrumental  outfit  under  my  control  is  so  meager  and  unimpor- 
tant as  not  to  warrant  an  entry  under  the  headings  given  above. 

The  principal  work  done  during  the  past  year  has  been  in  connection 
with  tbe  observations  taken  at  Central  City,  Colo.,  at  the  time  of 
the  solar  eclipse  of  28th  July,  1878.  As  a  member  of  the  party  iu  cbstrge 
of  Prof.  E.  S.  Holder,  I  determined  the  residufds  between  the  times  of 
observed  contact  and  the  instants  obtained  by  computation  from  the 
lunar  tables. 

Chas.  H.  Rockwell. 


Location  of  observatory:  (City)  Poughkeepsie;  (County)  Dutchess; 
(State)  New  York. 
JTante  of  observatory :  YassaR  COLLEGE. 

Longitude  from  Washington,  12",  38».5, 
Latitude  41°  41'  18". 
L  Peesonmel: 
Director,  Mabia  Mitchell. 

n.  Iif strumemts  : 
(o)  Jfmdum  circlea :  1 ;  maker,  Young,  of  Philadelphia ;  aperture  of 
objective,  3  j  inches. 

(c)  Equatorial  instruments  :  Makers,  object  glass  by  Clark  ;  aperture 
of  objective,  12^  inches^  magnifying  powers  of  eyeiiieces,  200  to  00U+. 
(/)  Ohronograpka :  One. 

(jr)  Clocks :  One  clock  sidereal ;  makers.  Bond  &  Son. 
(A)  One  chronometer :  Mean  time ;  makers,  Bliss  &  Creighton. 
(t)  Miseellaaeous :  Small  telescopes;  one  by  Clark  &  Sons;  aper- 
ture, 3  inches. 

in.  Obsbevations  durinq  the  pabt  tear; 
(a)  ObeervationB  for  time. 
{&)  Observations  on  planets,  especially  Saturn, 
(i)  Observations  on  Sun  spots. 
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rV.  WOBK  PBOPOBED  FOB  THE  OOUIKQ  T£AB  (18—): 

Tbe  work  proposed  for  the  conuDg  year  is  the  same  as  ^^iven  above. 

V.  PRmCIPiX    PUBLICATIONS    OP  THB   OBSEEVATOET  DUEIKO 
THE  TE^AB  : 

1.  Maria  Mitchell  i-ObserratioDS  on  the  Satellites  of  Satnni;  pub- 
lished in  American  Joamal  of  Arts  and  Sciences,  vol.  xvii,  Jane,  1879. 


Location  of  OiiMmatory;  (City)  Troy;   (County)  Bensselaer;  (State) 
Kew  York. 
Name  of  Observatory :  WnxiAMS  Peoudfit  Obseevatoey. 
Longitude  teom  Washingtoa  13"  2T*.5  east  (neatly). 
Latitude  42°  43'  52". 
Aathority  for  latitude  and  longitude :  Latitude  determined  by  obserra- 
tions  with  tJie  zenith  telescope  j  longitude  by  signals  fix>m  United  States 
Kaval  Observatory. 

L  FebsONNBl: 
^  Director,  Professor  Dabooh  Gbeene. 
'  Aaaiatant,  Palmeb  G.  BiCEETTS. 

II.  Instbuhents: 

(ft)  M€ridiar^  traimt  inetrummtsi  Makers,  E.  Kt^BEL,  Washington; 
apertore,  2.5  Inches;  maguifying  power,  60  diameters. 

(&')  Makers,  Phelps  &  Oubley,  Troy;  aperture,  2  inches;  magniiy- 
ing  power,  30  diameters. 

(c)  E^atorial  inttrumenU:  Maker,  Heney  Fitz,  New  York;  aper- 
ture of  objective,  3.6  inches ;  maguifying  powers  of  eyepieces,  45  to  200 
diameters. 

(g)  Clocks:  Meantime;  maker, STOEELL,KewTork;  Howard, Boston. 

(ft)  Chronometer b:  Sidereal;  maker,  J.  Fletcher,  London. 

(t)  Miicellaneous :  Sextant ;  TBOno-HTON  &  SHOTS,  London. 

III.  Obsebtations  DUBma  the  fast  yeae: 
From  September,  1878,  to  September,  1879. 

(a)  Besides  regnlar  transit  observations  for  time,  by  the  director  and  as- 
sistant, the  instrninents  have  been  used  by  tbe  senior  class  of  the  Rens- 
selaer Polylechulc  Institute,  for  practice  in  astronomical  observation. 

rV.  WOBK  PBOPOBED  FOE  THE  COMINO  YEAE  (1879-'80). 

This  is  expected  to  be  similar  to  the  work  of  the  past  year. 


Location  of  observatory :  (City)  Washington,  District  of  Columbia. 
Wame  of  obsenatorg :  United  States  Naval  Obseevatoey. 

Longitude  from  Greenwich  5*  8"  12'.09. 

Latitude  +38°  SS*  38.8". 
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I.  Pebsonnel: 
Director :  Bear-AdiDiraJ  John  Bodgebs,  U.  S.  X. 
Amstantt :  1.  Pro£  A.  Hall.  ') 

2.  Prof.  W.  Haekness, 

3.  Prof.  J.  R.  BA3TMAM,  KProfessorg  U.  8.  Navy. 

4.  Prof.  E.  S.  noU)EN, 

5.  Prof.  E.  Feibby,         \ 

6.  Mr.  A.  E.  Skinnee,        1  „  .     . 

7   Mr  H  W  Path  {Permanent A»»%»Uxnt  Astro*- 

8.  Mr.  H.  S.  Pbitchett,  J  '  *"^'- 

9.  Mr.  J.  A.  ROGEBS, 

Temporarily  employed  in  photographic  experiment!. 
10.  Mr.  W.  F.  Gaedhee, 

Inatrument-mdker. 
n.  InSTBtntCEKTS: 

(a)  Meridian  circles :  1 ;  makers,  Pistob  &  Mabtins  ;  diameter  of 
circles,  13.40  inches ;  divided  to  2' ;  read  by  4  microscopes  to  0".l ; 
aperture  of  objective,  8.62  inclies ;  for  observations  of  the  stui,  apertme 
employed,  3  incties ;  magnifying  power  ordinarily  employed,  186  diam- 
eteni. 

(&)  Meridian  transit  inatruments :  Makers,  Ebtel  &  Son,  aperture 
5.33  inches ;  maguiijing  powers  85,  86,  lOG,  118, 162. 

(&')  Eight  portable  transits  and  zenith  telescopes  combined,  used  on 
Transit  of  Veuns  Expeditions. 

{c)  Equatorial  instrumenU :  Makers,  Alvan  Clark  &  Sons  ;  aperture 
of  objective,  26  inches ;  magnifying  powers  of  eyepieces,  126  to  1000. 

(&)  Made  by  Mebz  :  9.62  inches  aperture ;  powers,  90-900. 

(c")  Eight  5-inch  eqaatorials  by  Alta«  Olaek  &  Sons,  nsed  on 
Transit  of  Yenns  Expeditions. 

(«)  Photometers :  One  nebula-photometer  (Hastings'  pattern)  for  use 
witli  the  26-iuch  equatorial. 

(/)  Chronographs :  Some  10  or  12  in  all,  of  various  kinds. 

(g)  Clocks :  Mean  time,  2 ;  sidereal,  6. 

(ft)  Chronometers :  Mean  time,  all  the  chronometers  of  the  United 
States  Navy  axe  kept  here.    Sidereal,  eight,  by  Negus. 
in.  Obseetations  dttbing  the  past  teae  : 

(a)  American  ephemeris  and  miscellaneous  stars;  south  stars  of  the 
B.  A.  0.,  many  asteroids,  and  the  Sun,  Moon,  and  planets. 

(b)  The  transit  and  mural  and  prime  vertical  transit  are  now  oat  of 
use. 

(c)  Double  stars,  satellites  of  Mars,  Saturn,  Neptnne,  and  Uranus, 
and  uebulee. 

(c*)  Occultations ;  and  theflndingof  asteroids  preparatory  to  their  ob- 
servation by  tlie  transit  circle. 

(t)  A  series  of  daily  photographs  of  the  snn  and  photographic  ezpcTi- 
uients  looking  to  ecUpsephotography. 
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rV.  WOEK  PROPOSED  FOB  THE  COMING  TEAB  {1879-'80) : 
Tbe^same  as  in  former  years. 

V.  Peincipai,  publications  of  the  Obseeyatoet  : 
ReiK>rt  on  the  Transit  of  Mercury,  1878. 
Babtjian,  Meteorological  Observations,  18T6. 
Eastman,  Meteorological  Observations,  1877. 

TI.  Additional  infoemation: 
[The  following  is  a  short  abstract  of  the  annual  report  of  the  Superin- 
tendent of  the  Observatory  to  the  Chief  of  the  Bureau  of  Navigation, 
and  in  it  vUl  be  found  details  additional  to  the  information  presented 
above.— E.  S.  H.] 

United  States  Natal  Obsebvatoet, 

Washington,  October  20, 1879. 

*'  I  strongly  recommend  the  removal  of  the  Institution  to  a  better  site. 
The  present  grounds  are  uialarioas,  the  river  fogs  obscure  the  vision, 
rendering  it  less  clear  than  in  a  position  more  removed  from  the  water. 
When  the  contemplated  improvements  are  made  on  the  river  front, 
which  seem  only  the  question  of  a  short  time,  when  the  marsh,  partly 
encircling  the  observatory,  is  filled  in,  and  the  hill  on  which  the  bnild- 
ings  rest  is  used  as  a  top-dressing  to  the  laud  thug  acquired,  this  part 
of  the  city  will  be  the  center  of  its  water  commerce,  and  its  value  to  the 
government  will  be  greater  than  the  cost  of  a  new  situation  for  the  ob- 
servatory. It  thus  seems  that  when  the  hill  is  cut  down  the  selection  of 
anew  site  will  be  imperative.  It  will  be  better  to  select  this  new  site 
now,  for  the  cost  will  be  greater  in  the  future."* 

THE  26-mcH  eqcatobial. 

The  observers  on  this  instrament  have  been  the  same  as  in  the  pre- 
ceding year,  namely,  Prof.  AsAPH  Hall,  in  charge,  and  Prof  Edwabd 
S.  Holder,  assistant.  This  instruipent  is  now  in  good  order,  and  is  in 
constant  use.  The  principal  work  done  with  it  by  the  astronomers  during 
the  year  is  as  follows : 

The  satellites  of  Saturn  were  observed  until  December  24, 1878.  We 
have  now  accumulated  a  large  number  of  observations  of  the  three  outer 
satellites  of  Saturn ;  and  these  observations  ought  to  be  completely  re- 
duced and  discnssed  for  the  purpose  of  determining  more  accurately  the 
orbits  of  these  satellites  and  the  mass  of  the  planet. 

The  principal  scries  of  observations  with  this  instrument  are  the  ob- 
servations of  double  stars  by  Professor  Hall.  The  thirty  stars  selected 
by  Steuvb  for  the  comparison  of  roicrometrical  measurements  by  various 
observers  have  each  been  observed  eight  nights  on  an  average.  This 
work  may  now  be  considered  as  finished. 

'Note.— An  appropriation  of  y7&,00l}  Itos  been  nuulo  to  parchaw  a  aav  8it«. 
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In  Anguet  last  the  Karal  Observator;  vas'  honored  by  a  visit  from 
the  distinguished  director  of  the  Pnlkowa  Observatory,  Mr.  Otto  Von 
Stbuve,  and  his  son  Mr.  Hermann  Steuve,  who  came  for  the  porpose 
of  esamining  our  large  t«le8cope,  with  the  view  of  purchasing  a  etill 
larger  one  for  the  Imperial  Observatory  at  Pulkowa.  I  am  happy  to  say 
that  the  performance  of  our  telescope  was  found  satis&ctorj'  by  so  com- 
petent and  experienced  a  jadge,  and  that  Mr.  Stbutb  has  ordered  a 
30-iQch  objective  from  Messrs.  Altak  Clabk  &  Sons,  the  makers  of 
our  instrument. 

THE  TBAN3IT  CIRCLE. 

This  instmmeat,  under  the  direction  of  Prof.  J.  S.  Eastman,  assisted 
by  Pi-of.  Edgar  Fbisbt,  and  assistant  astronomers  A,  N.  Skinhbb,  H. 
M.  FAtlL,  and  H.  8.  PBrrcHETT,  has  been  employed  in  observations  of — 

(1.)  Stars  of  the  American  ephemeris,  for  clock  and  instrumental  cor- 
rections. 

(2.)  Snn,  moon,  major  and  minor  planets. 

(3.)  Stars  whose  occultatioDS  were  observed  in  connection  with  obser- 
Tations  of  the  Transit  of  Venus  in  1874. 

(4.)  Standard  stars  for  a  catalogue  of  zone  observations. 

(5.)  Stars  of  the  British  Association  Catalogue  between  120°  C  and 
131<3  IC  N.  P.  D. 

(6.)  Stars  used  in  observations  of  comets  with  the  26'inch  and  9.G'incU 
equatorial  8. 

(7.)  Stars  used  in  the  determination  of  latitude  by  the  United  States 
Coast  and  Geodetic  Survey,  the  Lake  Survey,  Capt.  G.  M.  Wheelek's 
Borvey,  and  by  Lieut.  Commander  F.  M,  Green  in  surveys  in  the  West 
Indies. 

(8.)  Stars  used  by  Mr.  David  Gill,  of  the  Royal  Astronomical  Soci- 
ety of  London,  in  determining  the  solar  parallax  from  observations  of 
Mars  with  the  heliometer. 

The  whole  number  of  observations  made  with  the  transit  circle  since 
ttie  last  annual  report  is  4,100.  Of  these  observations,  81  were  of  the 
sbu;  €1  of  the  moon ;  130  of  the  major  planets,  and  146  of  the  minor 
planets. 

The  meteorological  department  is  under  the  direction  of  Professor 
Eastman,  and  the  usual  observations,  at  intervals  of  Ikree  Iwura,  have 
been  made  throughout  the  year. 

The  Observatory  is  responsible  for  the  control,  by  means  of  the  motor 
clock,  of  clocks  in  the  State,  War,  Navy,  and  Treasury  Departments ; 
for  furnishing  accurate  time-signals  to  the  Western  Union  Telegraph 
Company,  and  for  dropping  the  time-ball  on  the  Western  Union  Tele- 
graph Office  in  New  York. 

The  facilities  for  controlling  the  clocks  in  the  departments  are  now 
wholly  inadequate ;  and  a  complete  chnnge  will  soon  be  made,  which, 
it  is  hoped,  will  insure  thorough  and  continuous  control. 
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A  cbauge  also  in  the  metbod  of  traDsmitting  time-signnla  and  of 
dropping  tlie  WoshiDgton  oad  Kew  York  time-balls  is  iiearly  completed, 
aiid  will  probably  be  in  operation  by  the  end  of  October. 

PHOTO-HKLIOGBAFHIO  AND  MISCELLANEOUS  WOBE. 

Prof.  "William  Habkness  reports  as  follows: 

The  photographs  of  the  late  Transit  of  Mercury  were  examined,  and 
ont  of  the  whole  number  it  was  found  tliat  twenty-five  of  the  Cambridge 
pictures,  twenty-tjiree  of  the  Washington  pictnres,  and  sixty -four  of  the 
iVnn  Arbor  pictures  were  sufficiently  well  defined  for  measurement. 
Accordingly,  these  one  hundred  and  twelve  plat«s  have  been  read  off, 
all  but  twdve  being  done  in  duplicate;  and  the  compntations,  also  in 
duplicate,  have  been  nearly  completed.  About  three  months'  work  is 
yet  required  to  determine  from  the  photographs  the  final  corrections  to 
the  right  ascension  and  decliuatton  of  Mercury. 

The  drawings  of  Mars,  made  by  Professor  Habkness  during  the  op- 
position of  1877,  have  been  transformed  fW)ni  the  orthographic  to  Mer- 
eater's  projection,  and  a  map  of  the  planet  has  been  constmcted.  Gen- 
eral tables  have  also  been  computed,  which  give  directly  the  areographic 
latitude  and  longitude  of  the  center  of  the  disc  of  Mars,  and  the  posi- 
tion angle  of  its  axis  as  seen  from  the  earth;  the  arguments  being  the 
geocentric  right-ascension  and  north  polar  distance  of  the  planet. 

Mr.  Jos.  A,  BoGEBS  has  been  employed  under  a  special  appropriation 
for  experiments  in  astronomical  photography,  and  has  spent  most  of  his 
time  in  endeavoring  to  overcome  the  uncertainties  of  the  emulsion  pro- 
cess. Here  it  may  be  well  to  remark  that  oor  success  in  photograph- 
ing the  total  eclipse  of  the  Sun  of  July,  1878,  was  largely  due  to  the 
excellence  of  the  emnlsion  which  he  famished;  and  the  future  of  astro* 
nomical  photography  seems  to  a  great  extent  dependent  upon  the 
emulsion  process.  Hence  the  importance  of  the  experiments  in  which 
Mr.  BOGEBS  is  engaged.  Ho  has  also  photographed  the  Sun  on  every 
clear  day,  and  has  made  nnmerous  copies  of  the  negatives  of  the  corona 
taken  during  the  eclittse  mentioned  above. 

THE  LIBEABT. 

The  library  is  in  charge  of  Prof.  Edwabd  8.  Holden,  in  addittoa  to 
his  other  duties.    It  is  now  in  a  satisfactory  condition. 

A  card  catalogue  has  been  begun,  and  over  9,000  cards  made.  Part 
I  of  the  catalogue  of  the  Library  "Astronomical  Bibliography"  wiU  be 
printed  in  18T9. 

A  complete  index  to  the  publications  of  the  observatory,  fixim  1845 
to  187G,  has  been  made.  It  will  be  printed  as  Appendix  I  to  the  Ob- 
servations for  1876.  At  intervals  of  ten  years  similar  Indexes  should 
be  made. 

The  usual  annual  appropriation  of  (1,000  fi>r  the  pnrchase  and  care 
of  astronomical  works  should  be  continued. 

,  ,y  Go  Ogle 
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In  this  connection  it  may  be  said  that  our  library  is  now  the  beat  as- 
tronomical library  in  the  United  States,  and  is  constantly  appealed  to 
by  persons  not  connected  with  the  observatory.  It  is  highly  desirable 
that  it  should  be  still  further  increased,  and  that  this  valuable  collec- 
tion, which,  if  destroyed,  could  hardly  be  replaced,  should  be  safely 
lodged  in  a  flre-proof  room. 

CHBONOUETEES. 

There  are  at  the  present  time  in  the  chronometer  room  one  hundred 
and  ten  (110)  mean-time  chronometers. 

A  time-ball  on  the  tower  of  the  Western  tTnion  Telegraph  Company's 
main  building  in  :Xew  York  City  la  dropped  daily  at  New  York,  noou 
(except  Sunday),  from  the  chronometer-room.  Daring  the  year  this  ball 
has  faUed  to  drop  eight  times ;  three,  because  wires  were  out  of  order 
at  New  York ;  once,  on  account  of  the  wire  insolation  here  having  been 
destroyed  by  lightning ;  three  times,  here,  becanse  of  the  mean-time 
clock  having  stopped,  and  the  changing  of  wires  while  patting  in  in- 
straments  and  telephones;  and  once,  for  which  no  causecould  be  found. 

At  Washington,  noon,  a  time-ball  is  dropped  from  the  staff  on  the 
dome  of  the  observatory,  and  time-signals  are  transmitted  to  all  parts 
of  the  United  States. 

The  following  paper  by  Prof.  Simon  Newcomb,  secretary  of  the 
Transit  of  Yenus  Commission,  and  charged  with  the  prejtaration  of  the 
report,  is  herewith  appended. 

"The  redactions  of  the  Transit  of  Yenus  work  are  in  the  following 
state: 

*<  Fart  I,  containing  a  general  discussion  of  the  observations  so  far  as 
to  deduce  equations  of  condition  from  them,  is  ready  for  the  press. 

"  Fart  II,  containing  the  reports  of  the  observers  and  the  observations 
made  at  the  several  stations,  is  also  nearly  ready. 

"  Part  III,  containing  the  discussion  of  the  longitudes  of  the  stations, 
from  oecultations,  and  other  sources,  is  still  incomplete  and  requires 
some  examination  from  me,  which  I  shall  be  unabJe  to  give  it  for  two  or 
three  months  to  come.  • 

"  Fart  lY,  which  should  contain  the  photographic  plate-measures,  is  in 
the  hands  of  Professor  Habkness.'' 


Location  of  observatory :  Whitestone;  (County)  Queens;  (Stat«)  New 
York. 
A'ame  of  observatory :  Willets  Point  Field  Obseevatobt. 
Longitude  t^m  Washington,  east  13"  04'.57  ±  0.14. 
Latitude,  north  40o  47'  20". 
Authority  for  latitude  and  longitnde:  Observations  with  zenith  tele- 
scope ;  telegraphic  time  signals  fh>m  Waahiogton. 
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L  PeBSONNEL: 
Director,  Gonerat  H.  L.  Abbot,  Corps  of  Engineers. 
Asaifitants :  Capt.  A.  U.  Miller,  Corps  of  Engineers,  and  officers  on 
ilnty  with  tlie  battalion  of  engineers. 

n.  InsTBtrUENTS : 

(ft)  Meridian  transit  instruments :  Maker,  TfiorGHTON ;  focal  length, 
30  inches;  aperture,  2  inches;  Bassian  transit,  Stacefole  &  Bbc; 
foctl  length,  31  inches ;  aperture,  2J  inches ;  combined  transit,  and  zenith 
leloscope,  Wubdehakn;  focal  length,  30  inches;  aperture,  2J  inches. 

(c)  Equatorial  imtrumenta:  Maiker,  Tdllet;  portable;  focal  length, 
65  inches ;  apertore  of  objective,  3.8  inches ;  magnifying  powers  of  eye- 
pieces, 50  to  200 ;  mounted  on  tripod  with  Smbatok's  block. 

{d)  Spectroscopes:  1;  Chemical. 

(X)  Chronographs :  Field  pattern,  made  by  Negus. 

(A)  Chronometers :  Mean  time ;  makers,  Abnold  &  Deht  (1).  Side- 
real; makers,  Bono  &  Son  (2);  both  with  Negus  break -circuit  arrange- 
ment. 

(»)  Miscellaneova :  1.  Zenith  telescope,  made  by  Wiedemann,  of  latest 
pattern ;  magnifying  power,  80  diameters ;  2  Stacefole  &  Beo.  sex- 
tants; 1  portable  field  transit,  by  Stacepole  &  Bbo.;  focal  length,  24 
inches ;  apertnre,  2  inches. 

m.  Obsebvations  dueing  the  past  yeab  : 

The  object  of  the  observatory  is  the  instruction  of  junior  officers  of 
engineers  on  duty  at  the  engineer  school  of  application  in  practical  fle'd 
astronomy,  such  as  they  may  be  called  upon  to  practice  on  boundary 
geodetic  surveys.    The  work  has  been  directed  accordingly. 

IV.  WOBK  PBOPOSED  FOB  THE  COMING  TEAB : 

As  above. 

Location  of  observatory:    (City)  Tpsilanti;    (County)   Washtenaw; 
(State)  Michigan. 
yame  of  observatory  j  Michigan  State  Normal  School. 

Longitode  from  Washington,  6°  32'  30"  west. 
Latitude  42°  13'. 
Authority  for  latitude  and  longitude :  J.  C.  Watson. 

I.  Pebsonnel: 
Director,  IiEWl3  McLouTH,  M.  A. 

n.  Instbumehts  : 
(ft)  Meridian  transit  instruments:  Maker,  GuBLET,  Albany;  aperture, 
IJ  iuchbs;  magnifying  power,  30  diameters. 

(c)  Equatorial  instruments ;  Maker,  A.  Glare,  Cambridgeport,  Mass; 
aperture  of  objective,  4  inches;  magnifying  powers  of  eyepieces,  45, 90, 
144,  210. 
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(d)  Spectroscopes :  BBOWNdQ,  London,  2  prism. 

[k)  CkroTwmeters  r  1  Sidereal;  maker,  Negus. 

(i)  MisceUanetnta :  Our  observatory  building  will  be  completed  tliis 
fall.  TSo  systematic  work  baa  been  done.  Our  building  is  small,  oaA  its 
equipment  is  for  iustruction  ratker  than  investigation.  I  expect,  how- 
ever, to  have  a  lai^r  and  better  ontflt  in  the  course  of  this  school  year. 
As  my  time  id  largely  taken  up  with  the  work  of  instruction  in  physics 
and  in  chemistry  as  well  as  in  astronomy,  I  cannot  expect  at  present  to 
do  much.  I  hope  within  the  year  to  get  a  much  better  transit  instrument. 
My  equatorial  is  quite  good — the  one  with  which  Professor  Watsom  made 
his  observations  on  the  supposed  planet  Vulcan. 


t:  Go  Ogle 
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[Trsoslated  and  condeoRed  from  the  ViertelJabTsschnft  of  the  GemuD  Aatrooomioal 
Society  by  Geo.  H.  Boehueb,  Smitbaoniaii  Iiutitution.] 


(Ed.  Haoenbach,  Director  of  the  Physical  Institnte. ) 

The  principal  iDstniments  are :  The  equatorial,  made  by  the  "  Sooi^td 
Geoevoise  pour  la  coDstrcction  d'iiistrDments  (le  pbysiqae''  mounted  od 
an  isolated  pillar,  under  a  movable  dome  of  5  metres  diameter.  The 
instrament  is  provided  with  a  centrifagal  regulator,  constructed  accord- 
ing to  Prof.  M.  Thnry's  directions,  with  position  micrometer,  spectro- 
Bcope,  and  camera  obscura. 

The  meridian  circle,  constructed  by  the  Soci^t^  Genevoiae,  with  2J 
objective,  by  0.  A.  SteinheiL 

The  astronomical  clock  was  constracted  by  Tbeodor  KuobUch,  in  Ham- 
burg. 

The  mean  time  is  given  by  means  of  an  electric  pendolom,  by  M.  Hipp, 
in  Neuenbnrg. 

Both  clocks  connect  with  a  number  of  dials  in  various  rooms,  and  aiao 
with  the  chronograph. 

BEBLIK. 

(Prot  H.  FoBBBTBB,  Director  of  the  Obserratory ;  Dr.  TtETJEW,  Diieetor  of  the  Com- 
pntiDg  Boreao. 

The  small  meridian  circle  was  used  by  Dr.  Steinbrink,  a  volunteer 
observer,  in  comparison  star  determinations  for  planetary  obser^'ations. 

The  large  meridian  circle  was  used  to  continue  the  observations  of  the 
521  fundamental  stars  of  the  Y.  J.  S.  Catalogue  and  those  of  Mayer's 
catalogue.  In  connection  with  this  a  series  of  observations  were  made 
which  served  partly  to  determine  star  positions  for  the  examination  of 
the  heliometers  of  the  German  transit  of  Venns  and  Mr.  Gill's  expedi- 
tions, and  partly  to  examine  certain  systematic  errors  in  observing. 

For  time  determinations  and  position  of  instrument  858  stars  were  ob- 
served on  108  nights. 

Observations  were  made  for  examination  of  the  iofloenoe  of  the  posi- 
tion of  the  head  (north  or  sooth)  in  observations  of  stars  near  the  zenith, 
Tor  the  same  purpose  155  observations  of  right  ascension  were  made  at 
the  request  of  Mr.  Gill  on  12  stars  designated  by  him. 
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The  Spare  time  was  principally  employed  in  dotermining  tbe  definite 
position  of  tlie  (621)  Bradley  stars,  and  tbeir  mean  positions  turned 
over  to  Professor  Aawera.  The  catalogue  containing  ^e  (2,100)  obser 
vattons  is  to  be  published  by  the  observatory. 

Dr.  Enorre  observed  with  the  9-iDcbeqaatoriidOD  determination  of  po- 
sitions- 

The  new  micrometer  for  tbe  measurement  and  registratjon  of  differ- 
ences of  declination,  described  by  Dr.  Enone  in  vol.  93  (p.  363)  of  the 
Astronomische  Kachrichten,  was  brought  into  service  in  determinatioo 
of  S72  stars. 

The  time-service  has  been  continued.  The  resnlts  of  the  service  car- 
ried on  jointly  by  the  Berlin,  KSnigsberg,  and  Hamburg  observatories 
will  probably  be  published  shortly. 

The  principal  work  of  the  compitting  bprean  has  been,  as  in  former 
years,  the  pnblicatJon  of  the  AstronomiBches  Jahrbuch. 

Of  the  ephemerides  of  tbe  529  stars  of  the  Astronomical  Society  the 
volome  for  1879  was  published;  22  circulars  (83-104)  were  issued,  and 
in  them  will  be  fonnd  43  computations  of  new  elements  and  62  ephemer- 
ides. Of  the  former  33,  and  of  the  latter  17,  were  computed  in  Berlin. 
Of  the  "  Correspondenzen  iiber  Planetenbeobachtungen,"  Soa.-  46-68 
were  issued. 

tnsrVEEBITY  OBSBEVATOBY,  BONN. 
(Troteeaoi  E.  SchOnteld,  Director.) 

The  progress  of  the  work  has  been  greatly  retarded  by  the  unfovora- 
ble  state  of  tbe  weather  and  by  a  change  in  the  personnel.  Dr.  Seeliger 
rewgned,  and  his  place  was  occupied  by  Dr.  Deichmiiller,  who  again  was 
succeeded  by  Mr,  Emil  Kaiser. 

The  meridian  circle  was  used  in  observing  53  zones  and  adding  some 
important  firagments,  containing  380  stars  of  comi^arison  tmd  1,707  zone 
stais.    Six  hundred  and  twenty -seven  zones  have  been  observed. 

The  southern  review  with  the  Schroder  telescope,  Mr.  Eerper  assist- 
ing, resulted  in  the  determination  of  44,204  star  positions,  which  were 
partly  reduced  to  1855, 

One  hundred  and  two  special  catalogues  were  commenced  and  46 
completed. 

A  catalogue  of  doubtful  observations  has  been  commenced,  contain- 
ing DOW  780  numbers. 

State  0/  toork  Beceniber  31, 1878. 

1.  Zones:  395,  6  hours,  containing  189,606  star  observations. 

2.  Computation  of  reduction  tables:  no  arrears. 

3.  Computed  star  positions:  3,000  in  arrears. 

4.  S))ecial  catalogues  of  l^'andioextension:  Commenced,  439 ;  arrears, 
65 ;  mostly  finished,  100;  complete,  160 ;  without  any  doubt,  22. 

5.  Dis^bution  of  tbe  observations. 
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Observations  on  the  light  of  variable  stars  were  made,  and  the  transit 
of  Mercury  observed  on  the  6th  of  May. 

ITNITEBSITT  OBSEBTATOBY,  BBESLAU. 
(J.  O.  Oaixk,  Diiectw.) 

Owing  to  a  number  of  circumstances  which  prevented  the  pnrchase 
of  new  and  improved  instruments,  the  activity  of  the  observatory,  in  an 
astronomical  point  of  view,  has  been  mainly  confined  to  tbe  instruction 
of  the  students  of  mathematics. 

Begular  observations,  however,  were  made  in  meteorology,  embracing 
a  series  of  eighty-eight  years  (since  1701],  to  which  were  added,  nine 
years  ago,  the  daily  records  of  the  variation  in  the  magnetic  declination. 

The  works  in  progress  are:  A  compilation  and  reduction  of  all  the 
meteorological  observations  made  at  the  observatory  since  1791.  This 
work  also  contains  a  compilation  of  geographical  constants,  topograph- 
ical commonicatiooB,  and  determinations  of  heights,  and  notes  respect- 
ing the  progress  in  astronomy  in  Silesia  and  elsewhere. 

BOTAL  OBSEBTATOET,  BEUSSELB. 

(J.  C.  HooZBAC,  Direotor.) 

The  death  of  Mr.  Ernest  Qnetelet  has  materially  changed  the  pro- 
gramme of  work  of  the  observatory.  Mr.  Qnetelet  had,  at  the  time  of  his 
death,  commenced  the  last  series  of  bis  work  on  stars  with  prox)er  mo- 
tion, an  accoont  of  which  work,  commenced  in  1843,  was  given  by  him- 
selC  Of  the  anfinished  portion  of  the  work  the  observations  for  1876 
are  in  the  hands  of  the  printer ;  the  calcnlations  of  those  for  1877  are 
well  advanced,  and  the  oompntation  of  those  for  1878  will  soon  com- 
mence. 

Meridian  instruments  were  anployed  as  follows :  The  moral  circle  to 
observe  «  and  S  Ursse  minoris  for  the  purpose  of  determining  the  lati- 
tnde;  the  Oambey  meridian  transit  to  observe  fundamental  stars  for 
time.  Moon-culminating  stiixs  were  observed  for  the  determination  of 
geographic  longitudes.  Telegraphic  comparisons  are  being  made  with 
Greenwich, 

The  solar  spectrum  has  been  observed,  and  micrometric  measurements 
made  of  certain  double  stars.  The  satellites  of  Jnpiter  were  observed 
whenever  the  state  of  the  sky  permitted. 

All  the  observataons  were  made  as  aoeorate  as  the  old  instmmentB  of 
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the  observatory  permit,  but  it  would  be  desirable  to  have  them  replaced 
by  the  new  and  improved  ODes  now  in  coarse  of  constmction. 

Publications. — The  "Annales  de  I'Obaervatoire"  have  been  divided 
into  2  sections,  the  "Annales  Astronomiqaes"  and  the  "Annales  M6t^- 
orotogiqnes.'*  The  first  volnme  of  "Annales  AstroDomiqnes"  cont^ns 
"Uranom^trie  O^n^rale''  and  a  compilation  nnder  the  title,  "Beper- 
toire  des  Constants  de  I'Astronomie."  The  second  volnme  contains  the 
observations  with  the  meridian  instrament  and  with  the  mntal  circle,  dur- 
ing the  years  1873, 1874, 1875 ;  physical  observations  of  Mars  during  the 
opposition  of  1877,  accompanied  by  chromo-lithographed  plates. 

The  Urst  volume  of  the  "Annales  M^t^orologiqnes,"  aboat  to  appear, 
contains  meteorological  and  magnetic  observations  made  in  1876  and 
1877. 

"  I/Annnaire"  for  1879,  and  the  catalogne  of  astronomical  and  mete- 
orological books  in  the  principal  libraries  of  Belgiam,  have  been  pnb- 
lished. 

A  law  was  passed  on  the  29th  of  March,  1877,  directing  the  pnblica- 
tion  of  a  magnetic  chart  of  the  country.  Observations  for  this  pnrpoee 
were  taken  on  inclination,  declination,  and  intensity,  and  the  computa- 
tiona  of  the  same  are  now  in  a  well-advanced  state. 

DtJSSEMOBP  OBBEETATOET. 
(Dr.  Robert  Lutheb,  Director.) 

The  tsolatiOD  and  strength  of  the  old  brick  pillfu*  carrying  the  7-foot 
instrument,  weighing  975  pounds,  having  become  doubtfbl,  a  new  pillar 
of  basalt  lava,  resting  on  a  fonndatlon  of  brick,  laid  in  cement,  was 
erected.  A  satisfectory  proof  of  the  stability  of  this  new  pillar  has  been 
offered  in  the  recent  severe  shocks  of  earthquake,  which  did  not  change 
its  isolation. 

The  fruitless  searching  for  (118)  Peitho  and  other  not  much  observed 
planets,  and  the  alarming  increase  (now  about  38)  in  the  number  of 
minor  planets  observed  in  only  one  opposition,  induces  me  to  make  the 
request  that  the  observers  may  be  assisted  in  future  to  overcome  the 
difficulties  of  finding  them  again  by  more  exact  opposition-epbemerides 
and  by  the  pnblioation  of  several  hundred  special  charts  on  the  scale  of 
the  Paris  charte. 

In  addition  to  the  observations  made  for  correction  of  instruments  and 
time,  41  observations  were  made  on  23  planets.  Since  1847, 897  observa- 
tions were  made  on  112  planets. 

PBTTATE   OBBEBVATOBT    OF   DB.  EPSTEIIf,  FBAIfEFOBT-OIf -THE -MAIN. 

The  work  of  continuing  Herschel's  sweeps,  undertaken  in  September, 
1877,  and  reported  upon  last  year,  has  been  continued.  In  addition  to 
the  219  fields,  264  fields  were  swept  and  5,831  stars  counted.  The  pres- 
ent stat«  of  tiie  work  is  483  fields  and  13,600  stars.    Observations  were 

Coogic 
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made  on  double  stars  and  red  stare.    Satum's  satellites  were  observed 
OD  24  nighta  from  the  30th  of  Aogost. 

GOTHA  OBSEBTATOBT. 

(Dr.  A.  KrUoer,  Director.) 

Since  the  last  report  the  observations  of  the  zone  stars  between  55°  and 
65°  N.  declination  have  been  continued.  Mr.  A.  Donuer  resigned  his 
position  aa  assistant,  and  vos  succeeded  by  Dr.  L.  de  Ball.  The  num- 
ber of  zones  has  been  increased  to  643,  and  the  observations  now  namber 
32,500.  One  or  two  nighta  will  be  saflicient  to  close  the  series.  The 
computation  of  the  observations  was  continued.  The  dednction  of  the 
transits  and  of  the  apparent  declinations  is  nearly  completed,  as  also 
tables  of  reductions  to  the  mean  positions  for  1875.  A  copy  was  made 
for  publication  of  the  original  obaervatioos.  The  original  observations 
will  be  pablished  at  the  earliest  possible  moment. 

HAJIBirBQ  OBS£BTATOBT. 
(Dr.  Oeorg  E0EMKBR,  Director.) 

Owing  to  prevailing  unfavorable  weather — only  181  nights  during  the 
entire  year  coald  be  utilized,  and  in  most  cases  only  in  part,  for  observ- 
ing— the  work  of  catalogning  stars  and  nebnlse  progressed  but  very 
little.  The  meridiaa  circle  was  employed  in  observations  on  time  and 
on  portions  of  flied  stars  and  planets.  Positions  of  nebuUe  were  de- 
tennined  with  the  equatorial. 

The  nsei\ilness  of  the  IV  Division  of  the  "Seewarte"  {chronometer- 
testing  institute),  which  was  placed  under  the  observatory,  has  satisfac- 
torily increased.  On  occasion  of  the  second  competitive  chronometer 
test,  instituted  by  the  imperial  navy  department,  51  chronometers  were 
exhibited  by  12  German  manufacturers,  7  of  whom  reside  in  Hambnrg- 
Altooa. 

The  time  signals  had  to  be  discontinued  for  some  time  on  account  of 
the  damage  done  to  the  apparatus  during  the  severe  storm  of  March  8. 
The  time-ball  statious  at  Cuxhaven  and  Bremerhaven  have  worked  very 
satis&ctorily. 

Dr.  6.  Koch  resigned  his  position,  and  was  succeeded  by  Dr.  Karl 
Sdirader,  of  O^Oyalla,  Hungary. 

ebehsiiCnsteb  obsebvatobt. 

(G.  Strasser,  Director.) 

The  meridian  circle  was  furnished  with  new  microscope  and  new  hor- 
izontal level. 

Observations  on  the  Moon  and  moon-culminating  stars  were  continued. 

Pliuietary  observations  were  made  parti)'  with  the  meridiaa  mstm- 
ment  and  partly  with  the  refractor. 
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UraDOB,  Jupiter,  and  Keptnne,  were  obserred  witli  the  meridian  cir- 
cle. 

Observations  were  made  on  12  minor  planets. 

Fifty  comparison  stars  of  planets  were  determined  with  the  meridian 
circle,  for  which  pnrpose  160  positions  bad  to  be  taken.  A  large  nam- 
ber  of  positlona  of  fixed  stars  were  observed,  bnt  have  not  yet  been 
reduced. 

The  transit  of  Mercnry  was  invisible  on  acconnt  of  clonds,  and  the 
same  occurred  on  occasion  of  the  eclipse  of  the  Pleiades. 

tJNITBBBITY  OBSSBTATOBT,  LEIPZIG. 
(Prot  C,  Brbhnb,  IMreotor.) 

Ko  change  has  taken  place  in  the  personnel.  The  following  gentle- 
men are  volonteer  observers :  Messrs.  Gautier,  Dr.  Hilfiker,  vod  Dan- 
kelman,  Keiser,  Meier,  Eegler,  Schneider,  and  Schnander. 

The  following  iDstruments  were  procured:  A  Meyerateiu  tiDiversal 
instrument,  used  by  Dr.  Borger  in  his  ezpeditaoD  to  East  Greenland ;  a 
new  registering  apparatus  by  Fuess,  including  a  polarizing  relay.  Tel- 
ephonic connection  baa  been  established. 

Mr.  Weinek,  who  is  still  engaged  in  the  discussion  of  the  photographic 
views  of  Venus,  observed  with  the  meridian  circle,  and  Dr.  Peter,  with 
the  equatorial;  23  stars  in  BA  and  DecL  were  observed,  and  12  stars  in 
BA  for  a  discussion  by  Mr.  GiU.  Minor  planets  were  observed  witJi  the 
meridian  circle. 

Preparations  s^d  experiments  were  made  for  zone-observatio&B.  Mr. 
Weinek  observed  the  transit  of  Mercury  with  the  6-foot  refhuitor,  and 
took  44  photographic  views  of  t^e  planet  by  means  of  the  photobelio- 
graph,  which  was  used,  in  1874,  in  Korgueleu  Island. 

Dr.  Peter,  with  the  equatorial,  made  in  99  nights,  181  observations 
on  51  minor  planets  and  12  observations  on  comparison  stars. 

Tempel's  comet  was  invisible,  and  observations  on  Swift's  comet 
failed  on  acconnt  of  an  error  in  the  dispatch  announcing  the  discover;. 

The  first  contact  in  the  transit  of  Mercury,  an  eclipse  of  the  Moon, 
and  eclipses  of  the  satellites  of  Jupiter,  were  observed. 

The  changes  supposed  by  Dr.  Klein  to  have  taken  place  in  Hygions 
in  the  Moon,  failed  to  be  detected  in  drawings  made  by  Dr.  Peter  for 
the  purpose. 

Mr.  I^ppig,  with  a  small  Frauenhofor  refractor,  observed  on  snn- 
spots ;  be  also  observed  the  transit  of  Mercury,  the  eclipse  of  the 
Moon,  etc. 

Mr.  Schneider  practiced  with  the  6-foot  lefiactor  and  made  drawings 
of  nebulie.  Mr.  Dietrich  examined  the  photometer,  bnt  did  not  com- 
plete a  series  of  observations. 

The  first  volume  of  the  "  Leipzig  Beobachtougen"  will  be  published 
shortly. 

MEiEOBOLoaiOAi.  WOBE.— The  greater  part  of  the  observations  with 
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self-registeriog  iuatnuueate  were  leduced  by  Mr.  Leppig.  The  results  of 
tlie  tri-daily  observationa  were  pabliahed  la  the  annual  report  of  the 
Leipzig  Geographical  Society.  The  volume  containing  tlie  tri-daily  ob- 
servations of  all  stations  will  be  pubhsbed  shortly.  Telegraphic  obser- 
vatiooa  were  sent  to  General  Myer,  in  WaBfaingtoo.  Mr.  von  Dankel- 
man  is  in  cha^e  of  tiie  Bureau  Ibr  Weather  Prognostics. 

MisoBLLANEOUS.— Kr.  Weinek,  assisted  by  Mr.  Begler,  and  Dr.  Hil- 
fiker,  bas  coDtisued  the  reductions  of  the  tr^isit  of  Venus. 

Mr.  Haizer's  time  and  geographical  determinations  of  the  Venus  ex- 
pedition, were  revised  by  Mr.  Schneider,  and  are  nearly  ready  for  pub- 
lication. 

UHIVEHSITT  OBSEBVATOBT,  LUKD. 
(ProfeoaoT  AsBL  MOLLXR,  Dlieotor.) 

The  re&actor  was  used  by  Dr.  Dnn6r  on  making  observatiotts  on 
doable  stars ;  U.  Geminoram  and  V.  OoroneB  were  olwerved  by  him  sys- 
tematically and  over  1,500  spectroscopic  observations  made. 

Dr.  Lindstedt  determined  comparison  stars  for  the  reftactor  obswva- 
tions. 

Observations  for  the  zone  +  36°  to  +  40°  were  commenced  and  con- 
tinned  during  the  second  half  of  the  year.  The  programme  contains 
11,200  stars,  of  which,  owing  to  unfavorable  weather,  only  1,183  could  be 
observed. 

UNIVEBSITT  0B8EBVAT0BT,  UAIOfHEIU. 
(Dr.  W.  Valentineb,  Director.) 

The  observations  on  the  cluster  G.  C.  4410,  of  which  the  densest  por- 
tion had  been  previously  observed,  were  extended  farther  to  the  north. 
Seventy -one  stars  were  determined  by  obserratiou  of  the  diflferoncea  of 
3168  right-ascensions  and  of  1507  declinations.  The  second  group  G.  0. 
1166  contains  36  stars  with  observations  of  di&erences  for  1570  right-' 
ascensions  and  594  declinations.  The  results  of  the  observations  on  the 
above  groups  are  in  the  hands  of  the  printer,  and  expected  soon  to  be 
ready  for  distribution. 

Of  group  G.  0. 1454,  only  a  few  measitrements  were  obtained.  Of  this 
group  2  stars  were  noted  as  double  stars  (A.  O."  5645  and — 10*, — 1'.7). 

Measarements  in  G.  0. 1119  will  be  commenced  shortly. 

The  redaction  of  the  meridian  observations  of  Barry  has  been  printed 
in  the  "Jahresbericht  des  Manuheimer  Vereins  fiir  Hatuikunde"  and 
distributed. 

Money  bas  been  appropriated  for  the  purchase  of  a  transit  instru- 
ment. The  Beichenbach  Repeating  Cirele  is  to  be  changed  into  a  merid- 
ian circle. 

TrarrBESITT  0B8EETAT0ET,  MILAN. 

(prof.  M.  ScHUPARELU,  Director.) 

During  the  year  ill-health  prevented  the  usual  activity  in  the  use  of 

the  refractor,  and  only  102  double  stars  were  measured.    So  comet  was 
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observed.  Advantage  was  takea  of  this  innctirity  to  examine  the 
periodic  errors  iii  the  micrometer  screw,  wttich  vaa  done  twice;  tlie 
micrometer,  meanwliile,  hoing  taken  apart  and  cleaned.  The  errors  dis- 
covered were  very  small,  less  than  0".O4. 

The  Qortbem  hemisphere  of  Mars  being  somewhat  free  of  snow  dnring 
first  four  months  of  1878, 1  was  able,  in  some  measure  to  complete  the 
topographical  map  of  that  planet  made  daring  the  previous  year. 
Daring  the  same  period  we  observed  the  aspects  of  Yenas,  and  made 
many  sketches  before  and  after  the  inferior  conjunction.  The  resnits 
were  not  satisfactory,  but  we  will  continue  observations  for  two  other 
inferior  conjunctions  to  have  the  aspect  nnder  all  geocentric  longitudes. 

Professor  Celoria  has  reiluced  the  meridian  circle  observations  made 
dnring  1871-'2.  In  the  first  six  months  of  1878  he  made  with  this  in- 
strument 1,200  observations  on  stars  of  rapid  movement  and  on  the  prin- 
cipal ones  of  the  new  doubles  of  Mr.  Bumham.  la  the  last  six  months 
the  construction  of  the  adjoining  tower  of  the  registering  anemograph 
has  prevented  observations  with  the  circle.  In  the  mean  time  Professor 
Celoria  devoted  himself  to  preparing  for  pablicatioa  his  calcnlations  of 
longitudes  made  in  1875,  and  coutiaued  his  studies  of  ancient  eclipseti. 

The  determination  of  time  for  the  use  of  the  observatory  and  the  ci^ 
has  been  made  by  Dr.  Frisian! — who  also  has  charge  of  the  meteorologi- 
cal observations — and  assistant,  Dr.  Kajna. 

A  new  equatorial  retractor  of  18  French  inches  aperture  is  being  made 
for  the  observatory  by  A.  Eepsold,  of  Hambarg. 

UHITEESITY  OBSERrATORT,  MOSCOW. 
(Dr.  Th.  Bbedicuin,  Director.) 

Professor  Bredichin  continued  his  spectroscopic  observations  of  the 
Sun,  observed  on  Jupiter,  and  made  microscopic  measurements  of  the 
star  Algol  and  of  some  star.groui>s. 

The  tails  of  the  following  comets  were  compnted  by  him:  1577, 1618 
(3),  IOCS,  1807,  1811,  1823,  1835,  1843  (1),  1845  (3),  1853  (2),  1853  (3), 
1853  (4),  1854  {2),  1854  (3),  1857  {3),  1858,  1800  (3),  1862  (2),  1863  (4), 
1877  (:.'),  and  a  memoir  published  on  comets. 

Mr.  Geraski  continued  his  photometric  observations  of  stars. 

Messrs.  Belopolski  and  Socoloft  observed  the  August  meteors,  and 
made  a  series  of  meridian  observations  of  stars  with  independent  mo- 
tion, and  examined  the  errors  of  the  microscope  and  of  the  meridian 
circle. 

Mr.  Belopolski  continued  his  photographic  observations  of  the  Snn. 

ASTRO-PHTSICAL  INSTITUTE,  POTSDAM. 

The  buddings  are  progressing  and  some  of  tbem  are  being  occupied, 
temporarily,  by  the  laboratory  and  the  library.  A  temporary  stractare 
was  erected  in  1874,  for  beliograpbic  experiments. 
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The  erection  of  the  large  refractor  has  to  be  delayed  nntil  next  spnng. 
The  optical  parts  of  the  heliograph  were  purchased.  Of  smaller  iostra- 
ments  were  porcbased : 

A  telescope  by  Schroeder  0°>.078  aperture  and  0'°.84  focal  distance ;  a 
come^Beek:e^  of  ©".OiG  aperture;  a  12-inch  nniversal  instrument  by 
Bepsold ;  a  S-iuch  reflector  by  Pistor  and  Martins ;  a  ^'  clock  by  IHede; 
a  small  star-spectroscope  and  an  astatic  minor-galvanometer  by  Siemens 
and  Halske. 

For  time-deteiminations  a  small  transit  was  borrowed  of  the  Berlin- 
Observatory. 

Dr.  P.  Kempf,  of  Berlin,  has  been  employed  as  assistant. 

The  observations  on  Bun-spots  and  protuberances  were  continuei!  by 
Professor  SpOrer,  assisted  by  Dr.  Kempf.  No  spots  were  visible  in  173 
days  out  of  215  days  of  observation. 

The  mean  heliograpbic  latitude  of  the  spots  amounted  to  ±  7°  in  the 
first  four  months,  ±9°  ia  the  second,  and  in  the  last  four  months  they 
were  visible  only  in  the  northern  hemisphere.  Only  a  small  number  of 
the  days  were  favorable  for  protuberance  observations.  Professor  SpOrer 
completed  the  anaugement  of  the  snn-spot  observations  for  1871-1873, 
and,  assisted  by  Dr.  Kempf,  computed  those  measured  in  the  years 
1874-1878. 

Dr.  Yogel  and  Dr.  MUller  continued  the  examination  of  the  solar 
spectrum. 

Spectroscopic  observations  of  fixed  stars  and  nebnhe  were  made  by 
Dr.  Yogel.  With  the  instruments  employed  could  be  seen  those  nebiUffi 
mentioned  by  Herschel  as  "pretty  bright,"  and  under  favorable  condi- 
tions the  observer  could  determine  the  character  of  the  spectrum  of  the 
nebolffi  termed  "faint."    Only  54  nebul»  spectra  were  examined. 

The  examination  of  the  surfiices  of  planets  was  continued  by  Dr. 
Lohse  with  the  7  J-inch  telescope ;  38  drawings  were  made  of  Jupiter  and 
observations  made  on  Saturn. 

Dr.  Lobse  took  photographic  views  of  the  Bun,  a  lai^  number  of 
which  were  made  with  a  photographic  telescope  of  0''.057  aperture  and 
I'.S  focal  distance.  He  also  experimented  in  the  laboratory  on  the  new 
and,  in  astro-photography,  important  process  of  employing  gelatine  in 
place  of  collodion. 

Dr.  Miiller  made  determinations  of  refraction  in  various  kinds  of  glass 
intended  for  use  in  astronomical  instruments.  He  also  continued  his 
photometric  researches. 

Observations  were  made  on  63  days  on  Mercuiy,  Venas,  Mars,  Jupiter, 
Satom,  Uranus,  Keptune,  and  Vesta,  the  comparison  of  which  was  made 
dtber  direct  or  with  Capella,  and  on  fixed  stars. 

The  timcKleterminations  were  made  by  Dr.  Kempf  with  the  refiuctor 
and  by  metidian  observations  with  Ertel's  transit. 

The  transit  of  Mercury  was  observed  tmd  the  meteorological  observa- 
tions continued  in  th6  usual  manner. 


lyGOOgIC 


586  EEP0ET8  OF  EDEOPEAJT  OBSEEVATOEIEB. 

Publicatioja  of  the  Obaervatory. 

1.  Notices  OD  observations  of  the  new  star  in  the  Swan,  by  Dr.  Yogel. 

2.  Report  od  the  Transit  of  Mercury. 

3.  Observations  on  the  sun-spots  from  October,  1871,  to  December, 
1873,  by  Professor  Sparer. 

4.  Observations  and  researches  on  the  physical  condition  of  Jupiter, 
and  observations  on  Uars,  by  Dr.  Lohse. 

5.  On  the  origin  of  protuberances  by  cbemical  processes,  by  Professor 
SpOrer. 

6.  Dr.  Vogel's  report  on  the  observations  of  the  solar  spectrum  is  in 
pi-ess. 

7.  The  ster-group  x  P«rsei,  observed  in  the  years  1867-1870  with  the 
S-inch  refractor  of  the  Leipzig  Observatory,  by  Dr.  Vogel. 

UHITBEaiTT    OBSEETATOBT,  STOOKHOLM. 
(Dr.  Hugo  GYLoto,  Director.) 

The  work  of  the  observatory  has  quite  unexpectedly  been  intermpted 
by  the  sickness  of  the  director  and  by  the  resignation  of  the  assistants. 
At  present  the  personnel  is  again  complete  Mr.  O.  A.  Lindhagen  being 
flrst  and  Mi.  H.  Branting  eecood  assistant,  with  Mr.  Bankin,  of  Hel- 
singfors,  assisting  temporarily. 

Examination  was  made  of  the  error  in  the  division  of  the  meridian 
circle,  mainly  performed  by  Mr.  Jaderin,  and  to  be  described  by  him  in 
a  special  report. 

The  observations  commenced  in  1877,  with  the  view  of  determiniog 
relative  parallaxes  by  registration  of  differences  of  rigbt  ascension  of 
stars  close  together,  has  to  be  delayed  on  account  of  the  sickness  of  the 
director.  The  observations  made  thos  for  refer  to  the  following  stats: 
a  CassiopeifB.  C  Hercniis. 

p  Caasiopeiee.  ^  Lyrs, 

0  Andromedffi.  v  Lyrffi. 

*  Persei,  e  Cygni. 

(  Persei.  61  Cygni. 

a  Persei.  C  Cygni 

a  Auriga.  r  Cygni. 

yo.  61  of  Argelander's  Oatalogae.      Ko.  240  of  Argelandei's  Catalogue. 
fi  Aurigffi.  (  Andromedee. 

UmTEEBITT  OBBEEVATOEY,  STEABSBUEQ. 
(Prof.  A.  WlNNKCKB,  Director.) 

One  hundred  and  seventy-eight  observations  on  1 18  nebnhe  were  made 
in  41  nights.  A  very  considerable  periodic  variability  of  brightness  was 
recognized  in  the  nebnla  ft  882  =  HI.  20,  and  is  very  probable  in  nebnla 
AlOeisHIY.SO. 
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Sixteen  observatdoQS  were  made  of  Nova  Gygoi.  Kot  mnch  progress 
was  made  in  the  comparadTe  observations  of  doable  stars.  The  at- 
tendant of  a  Scorpii  was  observed  on  the  IStb  of  July. 

A  series  of  observations  was  commenced  on  the  double  star  S  1516. 

The  environs  of  Kepler's  and  Tyoht/s  Nova  were  observed  several 
times. 

Of  variable  stars  ntinimft  vere  observed  by  Dr.  Wiunecke  of  S  Gaocri, 
Algol,  'I  Taori,  U  Coronae,  and  the  maximom  of  Mira  CettL 

Swiil's  comet  could  not  be  fonnd;  Tempel's  periodic  comet  was  seen 
on  several  occasions. 

The  conjaction  of  Mercury  and  Venus  was  observed  on  September  30. 

Dr.  Schur  observed  for  time  with  Ganchoix's  transit ;  34  culminations 
of  the  first  and  29  of  the  second  limb  of  the  moon  were  observed,  and 
the  opposition  and  quadratures  of  Jupiter,  Saturn,  Uranus,  and  Nep- 
tune. 

Seventy-one  comparison-stars  were  determined.  Dr.  Schur  and  Mr. 
Hartwig  continue  with  the  heliometer  the  series  of  measurements  of  the 
solar  diameter ;  51  measurements  were  obtained  by  Dr.  Schur.  The 
minimum  of  Algol  was  observed  twice,  that  of  X  Tauri  once. 

A  series  of  observations  with  the  large  spectroscope  was  commenced 
on  the  refraction  of  the  two  kinds  of  glass  employed  by  Merz  in  the 
constmction  of  the  18-inch  objective. 

Mr.  Hartwig  obtained  measurements  with  the  heliometer  of  the  polar- 
diameter  of  the  sun  on  103  days,  and  of  the  equatorial  diameter  on  106 
days.  The  same  instrument  was  employed  by  him  to  locate  the  moon's 
craters :  Mosting  A ;  Hypatia  B ;  Lapeyrouse. 

The  diameter  of  Mars  and  Venus  were  measured  2  and  7  times,  re- 
spectively} the  distances  of  ij,  17,  and  ij,  27  Tauri  observed  in  7  nights, 
and  the  6  star-distances  in  Oygnus  5  times  each. 

The  hehometer  was  improved(by  Messrs.  Bepsold)  by  a  new  position- 
circle. 

The  large  comet-seeker  was  employed,  Mr.  Hartwig  obt^ning  2  max- 
tma  of  B  VulpeoulEB  and  T  Hercnlis,  maximum  of  V  Cancri,  S  Coronie, 
B  Ononis,  S  and  T  Urse  Mt^oris,  B  Aqnilse,  It  and  S  Hercnlis,  B  Dra- 
conis,  S  Geminomm,  B  Gamelopardi ;  2  minima  of  S  Urste  Maoris,  and 
the  minimum  of  B  Draconis  and  minima  of  Algol. 

Observations  were  mode  on  transit  of  Mercnry  on  the  partial  eclipse 
oC  the  moon  and  the  eclipses  of  the  satellites  of  Jupiter. 

The  following  iustmmente  were  purchased :  A  prism-circle  by  Stein- 
heil,  one  Merz  telescope  of  101™  aperture,  one  Plossl  of  76™  aperture, 
and  a  Paris  theodolite  which  has  been  changed  to  a  spectrometer.  A 
2-foot  Leibherr  repetition-circle  was  presented  by  Director  Mens. 

The  buildings  for  the  new  observatory  are  well  under  way,  and  it  is 
hoped  that  they  will  soon  be  ready  for  occupation. 
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IMPEBIAL  OBSEBVATOET,  VIEHNA. 
(Di.  E.  Wbise,  Director.) 

Owing  to  financial  complications  less  progress  wae  made  in  the  con- 
stractiou  of  the  new  observatory  than  was  anticipated.  The  most  im- 
portant part  of  the  work  consisted  in  the  erection  of  the  large  dome. 
The  interioi'  of  the  building  13  in  a  sufficiently  advanced  state  to  permit 
the  occupation. 

But  little  hope  is  entertained  that  the  new  meridian  circle  and  the 
large  re&actor  can  be  obtained  this  year.  As  a  conseijuence  the  instru- 
ments of  the  old  observatory,  with  the  addition  of  a  ll^-inch  Clark  re- 
fractor and  a  6-inoh  comet-seeker,  will  have  to  be  used. 

The  activity  in  the  old  observatory  was  very  limited.  Dr.  Holetscliek 
determined  with  the  meridian  circle  the  position  of  those  stars  which 
were  selected  as  fondamental  points  for  the  Vienna  zones  between 
+ 150  and  + 18°  declination.    He  also  observed  a  few  asteriods. 

Mr.  A.  Palisa  continued  the  observations  with  the  C  inch  refractor  of 
the  asteroids  until  August,  when  Mr.  E.  Glaser  took  his  place.  Com- 
paratively small  results  were  obtained. 

Volume  27  of  the  Annales  of  the  Observatory,  published  l»i8t  sum- 
mer, contains,  besides  a  necrology  of  C.  v.  Littrow,  the  paths  of  2,683 
meteors  and  those  of  1,175  meteors  observed  in  Vienna  between  the  years 
1840-1845,  not  reduced  and  published  before ;  and  finally  the  meteoro- 
logical observations  of  1877. 

Volume  28  of  the  Annales,  just  in  press,  will  be  devoted  mainly  to 
zone  observations. 

ASTBO-PHYSICAL  OBSGBVATOBT,  'WTLSELUSHATEN. 
(Dr.  C,  BOroen,  Director.) 

The  bniblings  were  completed  in  July,  1S78,  and  occupied  in  August 

The  principal  inatrument  is  a  meridian  circle  by  Bepsold  of  120*°* 
aperture,  LS*"  focal  distance,  2  circles  of  OJi  diameter,  and  is  furnished 
with  level,  2  collimators  of  67'°"  aperture,  Mid  an  artificial  horizon. 

The  standard  clock  is  one  of  Tiede's  pendulums.  A  second  dock  of 
inferior  quality  is  located  in  the  chronometer  room,  and  is  used  both  for 
comparison  of  chronometers  and  as  clock  for  the  registering  apparatus 
in  the  meridian  room. 

A  Steinheil  refractor  of  By  aperture  is  used  for  astronomical  obsen~a- 
tions,  and  some  astro-nautical  instruments  for  practice. 

The  observatory' possesses  meteorological  instruments  andaself-record- 
iug  apparatus  for  tidal  observations,  a  collection  of  such  magnetic  in- 
struments as  are  used  on  shipboard,  and  a  model  for  the  study  of  the 
deviation  of  the  magnetic  needle  produced  by  the  iron  of  a  ship. 

The  activity  of  the  observation  is  fourfold: 

1.  Astronomical,  including  time-service. 
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2.  Meteorological;  tbe  observationa  are  being  published  monthly  in 
the  '^Annalen  der  Hydrographie." 

3.  Physical,  tbe  registering  of  magnetic  and  tidal  observations ;  and 
i.  Nautical,  comprising  tlie  examinatioD  of  chronometers  and  barom- 
eters, and  the  determination  of  the  comi>as8  deviation  on  shipboard. 

Tides  have  been  observed  at  various  places  and  the  observations  dis- 
cussed. Only  one  series,  the  one  of  Wilhelmsbaven,  has  been  printed 
in  the  Amudes ;  but  as  a  result  of  the  observations  tidal  tables  for  the 
Baltic  Sea  have  been  published  by  the  hydrographic  bureau  of  the  im- 
perial navy. 

Time  signals  were  received  from  the  Berlin  Observatory  during  the 
earlier  stages  of  its  time-ball  service. 

Observations  with  the  meridian  circle  were  made  on  the  Moon  and 
such  objects  as  are  connected  with  it,  including  TTraous  and  yeptnue. 

The  meteorological  observations  have  been  continuetl  uninterruptedly. 

Observations  are  being  made  on  decliuatioQ,  inclination,  and  intensity 
of  tbe  terrestrial  magnetism. 

The  personnel  of  the  institute  has  been  increased  by  the  appointment, 
as  assistant,  of  Dr.  Andries. 

UMITKBSITT  OBSEEVATOET,  ZTTEICH. 
(Dr.  BuDOLF  Wolf,  Diioctor. 

Observations  on  frequency  of  sun-spots  were  made  whenever  practi- 
cable, and  the  notes  on  sun-spot  literature  continued  in  the  "Astronora- 
iscbe  Mittheilnngen."  For  determination  of  position  of  the  spots,  ob- 
servations coold  be  taken  only  on  sixteen  days,  and  were  conducted  by 
Mr.  Alflred  Wolfer. 

Comparisons  of  Mairef  s  clock  (standard)  for  sidereal  time  were  made 
by  Mr.  Wolfer,  who  also  recorded  a  number  of  observations  with  the 
equatorial  and  niicrometrio  measurements,  made  2  drawings  of  Venns, 
62  of  Jupiter,  18  of  Saturn,  and  observed  the  transit  of  Mercniy. 
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